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Concerning Bombers— 


RITICISM of the Defence White Paper (reviewed last week) has been 
largely directed at the decision to cancel the Avro supersonic bomber. To 
justify this momentous act the Defence Minister cited “the likely progress 

of ballistic rockets and missile defence,” and declared that this bomber could not 
have been brought into service in much under ten years. No one seemed over- 
anxious to contend with him on the issue, and the affected parties reacted not so 
much by indicting defence policy as by warning the nation that (to quote Sir 
Frank Spriggs’ statement in a TV interview) “if the cancellation is not put back, or 
if some supersonic long-range bomber, manned, of another type, is not ordered, 
then this country is completely written off for a supersonic civil aircraft for the 
rest of its days.” 

These ominous words must now be rumbling through the abodes of the policy- 
makers like a threatening storm; but whatever form the supersonic restoration 
may eventually take, we can immediately examine the purely military implications. 

First impressions notwithstanding, the consequences of R.A.F. Bomber Com- 
mand never having a supersonic long-range aircraft may not, in the ultimate, 
prove disastrous. Speed, after all, is but a single factor in reducing the bomber’s 
vulnerability; among other possible means to the same end are the attainment 
of extreme altitude and—as explained below—avoidance of the target area. In 
the matter of altitude our V-bombers, as now in being, are unsurpassed; and 
future development might still enhance that capability. Possibly of greater con- 
sequence, they will be carrying (unless one of the most appalling blunders in 
Service history is committed meanwhile) a guided bomb, which will allow them to 
stand off from their target—perhaps by some hundreds of miles—and yet achieve 
accuracy and effectiveness. It is to this bomb, then, as much as to the bomber itself, 
that we must turn for our reassurance—just as the demands hitherto placed upon 
the manned fighter will now be progressively transferred to the missile it carries. 


—of Different Sorts 


In naming extreme altitude as protection for the bomber we should have 
implied, perhaps, that either extreme is efficacious, for the tree-top raider is 
equally a menace in that it baffles radar and missile direction—confounds, in fact, 
every arm of defence; and by using the loft-bombing technique, already perfected, 
it breaks off short of its target. This low-level marauder is really a land-going 
strike aircraft; and it is that very word “strike” (this week, happily, in the military 
sense) that gives another remark by Sir Frank Spriggs a peculiar and fascinating 
interest. When questioned about the forthcoming Hawker private-venture 
“fighter” he guilelessly explained, “It is not really a fighter; it is really a strike 
aircraft.” And he gave assurance that Hawkers were proceeding with its construc- 
tion. They were motivated by two reasons. First, they hoped to sell the machine 
abroad; but Sir Frank gave as the main consideration “that the Government is 
known to change its mind.” He believed that it was going to change its mind over 
this aeroplane and “come back and ask for it.” This, we can be sure, was not just 
staunch Hawker Siddeley talk: it was a measured assertion based on unrivalled 
experience of past dealings and of present and future operational requirements. 

The relationship of this new strike aircraft to the erstwhile “fighter” is one of 
particular interest, and in search of a possible parallel we might do worse than 
turn back a page in Hawkers’ history. Time was—in the late 1930s—when 
Hawkers put into large production, on the nation’s behalf, an aeroplane called the 
Hurricane. At the time there was a call also for a fast, light bomber, and with 
typical Kingstonian ingenuity Mr. (as he then was) Sydney Camm designed just 
such a machine—the Henley—using Hurricane outer wings. Closely related, too, 
was a turret fighter—the Hotspur; and the whole family shared Hurricane wings. 
It is not beyond possibility that some similar line of kinship is again arising at 
Kingston and that Hawkers, by percipience and perseverance, may once more 
produce the right aeroplane, for the right job, at the right time. 
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FROM ALL 
QUARTERS 


CL-44 Ordered 


cE has long been known that Canadair, Ltd., of Montreal, have 
planned to produce a transport version of the CL-28 Argus 
(Britannia-based) reconnaissance aircraft. Such a project, desig- 
nated CL-44, has now reached the final design stage, and the 
engine chosen is the Bristol Orion. On April 11 a “multi-million 
dollar order” was placed by the Canadian Govemantes for CL-44s 
for the R.C.A.F., in which Service it will be known as the CC-106. 

It is expected ‘that the CL-44 will strongly resemble the mixed- 
traffic Britannia 250s being built at Belfast. Canadair state that 
it will be capable of carrying a maximum payload of 45,000Ib or 
120 passengers, and the former figure is greater than for any of 
the Bristol machines. Cruising speed is placed “in the region of 
400 m.p.h.”—surprisingly low for an Orion-powered aircraft— 
and the CL-44 will be capable of non-stop Atlantic operation. 
Manufacture of the R.C.A.F. CC-106s is starting at once, using 
much of the tooling developed for the Argus. First deliveries are 
scheduled for 1959. Canadair may also be expected to offer a 
civil CL-44 in the commercial market, to which end they have 
reached an agreement with Bristol on future policy. 


P.1’s Half-thousand 


‘THe 500th flight of an English Electric P.1 was made from the 
manufacturers’ airfield at Warton, Lancs, on April 11 by 
W/C. R. P. A. manager of flight operations and chief 
test pilot. «Pp rototype P.1 first flew on August 4, 1954. 

It was ne st week that S/L. J. Dell has been permanently 
attached to English Electric by the Air Ministry “and is taking 
an active part in the development and test flying of the aircraft.” 


C-130 Visits Britain 


ON April 8 a Lockheed C-130 landed at Burtonwood after 
flying from the U.S.A. via Bermuda, the Azores and Evreux, 
France. The aircraft—one of a type which is to be standard 
equipment for all medium transport wings in the U.S.A.F. 
Tactical Air Command [see Flight for February 8, p. 174]— 
brought mail for U.S. servicemen. 

It was announced in Wiesbaden on April 11 that “a fleet” of 
C-130s is to join the U.S.A.F. European Command. 


A Policy for British Air Transport 


THE feeling that all is not as well as it should be with the 
organization and equipment of the nation’s air transport has 
prompted the Air League of the British Empire, which holds these 
matters close to its heart, to form a special committee to “formu- 
late a comprehensive air transport policy to ensure that this 
country shall not only attain a share of world air traffic corres- 
ponding to its prestige and its needs .. . but shall also be equipped 
with the maximum reserves of air transport.’ 

Sir Miles Thomas has accepted the Air League’s invitation to be 
chairman of the new committee, which was inaugurated at 
Londonderry House on April 11. The other members are Sir 
Wilfrid Eady (director of 


the steel manufacturers); Air Chief Marshal Sir George Pirie 
(chairman of the Council of the Air League); Mr. Robert Perfect 
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CULMINATION of three years’ training at the RAF. College, 

Cranwell, was the passing-out parade, on April 9, of No. 69 entry. 

Mr. George Ward, Secretary of State for Air, is here presenting the 

Sword of Honour to Sen. U/Off. P. C. Little, a New Zealander. The 
parade is referred to on page 532. 







(Council deputy chairman and a director of Saunders-Roe); Mr. 
Ivor Bowen (Council member and in 1947-1950 chief —— 
tendent of the A. and A.E.E. at Boscombe Down), Mr. 
Kenneth Handover (formerly chairman of S.A.S.). The secre- 
tary is Mr. Frank Hillier. 

At the inaugural meeting Sir Miles Thomas said that the 
committee had not yet begun its work, but intended to explore 
every possible means by which the future of British air transport 
could be assured. The Air League’s special committee was going 
to seek the widest field of advice and guidance—from airlines, the 
industry and the Government—and was hoping to prepare a 
report which would be made public before the end of the summer. 


A. V. Cleaver Joins Rolls-Royce 


"THOUGH Rolls-Royce, Ltd., are known to be engaged on 
rocket development work, little information has been made 
public other than the announcement (reported in Flight of 
August 26, 1955) of the conclusion ae 
of an agreement with North American 
Aviation. It can be assumed, however, 
that they have considerable commitments 
in this field, and an appointment 
announced last week appears significant. 

Mr. A. V. Cleaver, F.R.Ae.S., has 
joined the Rolls-Royce aero engine divi- 
sion “as an assistant chief engineer to 
supervise the engineering of | the com- 
pany’s rocket motor projects.” 

Well known for a number of years past 
as an expert in rocket design, and as a 
writer and lecturer on this and kindred 
subjects, Mr. Cleaver was with de Havil- 
lands until September last year. Educated 
at Acton Technical College, he joined 
the de Havilland Aircraft Company in 1936 and was engaged 
on propeller aerodynamics, design and development. He was 
later appointed chief project engineer. In 1946 he moved over 
to the de Havilland Engine Company, and as chief engineer of 
the rocket division was in charge of rocket-motor design and 
development. Among the power units for which he was respon- 
sible is the Spectre. 








Mr. Cleaver 





PERIOD PIECE: But for the presence of the Filton runway, seen 
distantly, this picture of the Shuttleworth Trust's Bristol Fighter might 
almost have been taken forty years ago. The intrepid aviator is Peter 
G. Masefield, managing director of Bristol Aircraft, Ltd. 
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AIR RADIO PIONEERS gathered in strength, as described below, at 
a luncheon to mark the retirement of Mr. J. M. Furnival as manager 
of Marconi Instruments, Ltd. Here, left to right, are Sir George 
Nelson, chairman of English Electric; Mr. P. Horsfall, Marconi director; 
Marshal of the R.A.F. Sir John Salmond; and Mr. Furnival. 


No Yeadon Races 


"THE first round of this year’s National Air Races and the Royal 
Aero Club aerobatic competition, due to be flown on June 10, 
will not after all take place at Yeadon. 

This was decided at a meeting there on April 7 and in a 
letter written the following day Mr. L. S. Dawson, director of 
Yeadon Aviation, Ltd., said that the main reasons were “the 
lateness of the Air Ministry’s decision as to whether Service 
participation would be allowed and also the Air Ministry Lands 
Department intimation that they would require a large addi- 
tional rent for the use of the aerodrome on that day. 

“Why this should be so we have no idea,” the letter continues, 
“as they are not involved in any financial commitments in any 
way. On working the figures out very carefully, we feel that we 
should be starting with a guaranteed loss even if we had perfect 
weather for the event.” 

The Royal Aero Club was hoping to announce this week an 
alternative venue—or venues—for the National Air Races’ first 
round and the Aerobatic Competition. 


Air Radio Pioneer Retires 


LUNCHEON was given in London on April 9 to mark 
the retirement of Mr. J. M. Furnival—one of the pioneers of 
air radio—from the position of general manager of Marconi 
Instruments, Ltd. The host was Sir George Nelson, chairman 
of the English Electric group of companies; and many well-known 
personalities in the field of aeronautical radio development were 
among the guests, including Marshal of the Royal Air Force Sir 
John Salmond, Mr C, S. Franklin, Capt. H. J. Round, A.V-M. 
Sir Victor Tait, Lt- Col. C. J. Aston, Prof. R. ew 
A. Cdre. A. D. Warrington-Morris, Capt. H. Shaw, Mr. A. 
Whistlecroft, Mr. F. S. Mockford, Mr. R. D. Bangay, Maj. +4 
Binyon, Mr. S. G. Newport and Mr. F. H. W. Gilmour. W/C. 
C. I. Orr-Ewing, Parliamentary Under-Secretary of State for 
Air, was also present. 
Mr. Furnival’s association with airborne radio began when, 
as a captain in the R.F.C. in World War 1, he worked on the 


ODD BEDFELLOWS: 
April 4 was the 24th 
anniversary of the 
Indian Air Force, and 
in this parade at New 
Delhi (with Premier 
Nehru saluting from a 
jeep) there appeared 
between two /1-14s a 
resplendent Vickers- 
Armstrongs Viscount— 
one of two supplied. 


MOVING DAY: The Fairey Rotodyne has recently been moved from 

Hayes, Middlesex, to the makers’ airfield at White Waltham, Berks, 

for final assembly. The 59ft fuselage and the 47ft wing are seen on 

the road. The Rotodyne will carry forty passengers or a 10,000 Ib 
payload over stages up to 400 miles. 


development of airborne wireless telephony. He received, over 
Brooklands in 1915, the first ground-to-air voice transmission to 
a heavier-than-air machine. Mr. Furnival was later concerned 
with experiments made at the Wireless Testing Park at Biggin 
Hill. He also took part in the first demonstration of inter- 
aircraft telephony to the Air Staff in France in 1917. No. 55 
Sqn. made further demonstrations and Nos. 11 and 18 Sqns. 
were equipped for Service trials. 

Mr. Furnival joined the Marconi Company in 1919, when 
their aeronautical-wireless section was first formed. He was soon 
appointed chief of the new Field and Air Department, which post 
he held until 1934 when, after further expansion of the company, 
he became manager of the aircraft wireless establishment which 
had been formed at Hackbridge. It was in 1942 that he was 
appointed to the post from which he now retires. His connec- 
tion with the company is not entirely severed, for he is being 
retained as a consultant. 


Autair African Operations 


AFIER demonstration flights in Kenya and Tanganyika a 
Bell 47G-2 helicopter owned by Autair has been transported 
in a Dakota to Ndola, Northern Rhodesia, where for the rest of 
this = it will be operating on behalf of a copper-mining 
compan 

The : 1G-2 2, the design of which makes it particularly suitable 
for work under conditions of high temperature and altitude, was 
flown from London Airport to Nairobi at the end of last month 
in a York freighter of Hunting-Clan, reaching Eastleigh on 
March 29. This transportation was effected [as depicted in 
Flight last week, p. 468] without dismantling the helicopter’s 
tail unit; only the rotor was removed. 

In its East African demonstrations, at Nairobi, Dar-es-Salaam 
and elsewhere between April 1 and April 9, the Bell has been 
flown by Autair’s chief pilot, Capt. Lincoln Lord, who aimed 
to show its abilities in particular to organizations carrying out 
survey and geological exploration work. Autair hope there will 
be sufficient response to justify 1 a machine in East Africa 
and setting up a permanent local operating company. 






































































H.D.M. 105 


NE of the more remarkable facts-of-life in the aviation busi- 
ness is that nearly every new aircraft which appears upon 
the civil scene is built for a special market—and is sub- 

sequently found to be highly versatile. The expansion of civil 
aviation seems to have made the demands of the world’s markets 
less easily predictable rather than more; and this is just as true of 
the “outback” and short-haul field as it is of the current jet-versus- 
turboprop controversy. It is still largely the intangibles which 
cause aircraft backed by even the best sales campaigns to 
“catch-on.” 

When (as briefly recorded last week) the Miles H.D.M. 105 
made its first flight at Shoreham on the last day of March a new 
civil challenger came a stage nearer fruition. For although the 

.M. 105 is a purely experimental aircraft designed to put to 
practical test the remarkable Hurel-Dubois wing, it is the fore- 
runner of the projected H.D.M. 106 light freighter and transport, 
This aircraft has been designed to fill a special niche that exists 
between types such as Edgar Percival’s single-engined E.P.9, the 
larger Beaver or Otter, and specialized twin-engined types such as 
the Scottish Aviation Twin Pioneer or the DHC-4 Caribou, 
although both these aircraft are over twice the weight envisaged 
for the H.D.M. 106. 

The Miles company claim that the market for a 3,300 Ib-payload, 
15- - passenger economical light aircraft already exists “in abun- 
dance”; and a steady demand remains, they say, for the Aerovan 
upon which the H.D.M. 105 is based. 

The merit of the 105 lies in the aerodynamic efficiency imparted 
by the Hurel-Dubois wing of ultra-high aspect-ratio—the worth 
of which was recognized by Mr. George Miles over two years ago. 
Yet aerodynamic novelty is allied to such structural simplicity that 
Miles would expect to offer the 106 for sale at about £30,000. 








~e 


—Hurel’s Aero with Miles’ Van 


minor fairings remained to be added when this photograph was taken. 
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The Anglo-French co-operation which inspired the H.D.M.105 is evident 
in this photograph of the capacious Aerovan fuselage married to the 
high-aspect-ratio Hurel-Dubois wing. 


“FLIGHT” PHOTOGRAPHS AND SKETCHES 


And the efficient wing imparts advantages not only during take-off 
and landing but (unlike most high-lift-device wings) in cruise con- 
ditions as well. Particular advantages are claimed for the 106’s 
performance at high altitudes and temperatures—features not to 
be overlooked by charter operators in, for example, South America. 
They might not really require the complications and weight 
penalties associated with an STOL aircraft, but would probably 
demand a good field performance from small, high-altitude aero- 
dromes. And it is why that the 106’s 600 yd-to-5Oft laden take-off 
distance and I.C.A.O.-standard single-engined climb would score. 

But before production—or in this case construction—can begin, 
customers must be found and the 4 of new ideas tested upon 
the anvil of experience. It is for reason that the one-off 
experimental H.D.M. 105 (virtually a new wing on the proven 
Aerovan airframe) has been built. 
It will be used as a vehicle for 
testing the wing, and as a sales 
demonstrator. 

The aerodynamic design of the 

ing is the work of Hurel-Dubois 
of Villacoublay, France, and the 
same firm did the tentative 
scheme drawings for the wing 
structure. The remainder of 
the design, drawing and construc- 
tion work was done by F. G. 
Miles, Ltd., at oa with the costs shared about equally 
between the two 

The outstanding a of the wing is its aspect ratio of 20.5 
(the root chord is only 55in). Such a design, if simple methods 
of construction are to be retained, requires sate strutting, and 
the Hurel design makes use of lift-section struts for this purpose. 

Flaps and ailerons extend the length of the trailing edge and 
inboard of the ailerons on the upper surface is a pierced, saw- 
tooth-ridged spoiler. Interconnected and acting in conjunction 
with the differential Frise-type ailerons, the spoiler assists in com- 
bating the high aerodynamic damping in roll inherent in high- 
aspect-ratio wings. When the ailerons are at neutral and the 
spoiler is retracted the latter’s ridged upper edge remains pro- 
jecting above the upper skin; and the ridges smooth out its action 
as it comes into play when the aileron is deflected. 

The wing profile is an N.A.C.A. laminar-fiow section, 63,-420 
to a station at the inboard edge of the aileron, tapering progres- 
sively to a theoretical section of N.A.C.A. 63,-412 at the tip, 
although (owing to the shape of the tip) this profile is never quite 
achieved. Outboard of the diagonal strut pick-up the wing has a 
5-deg wash-out, and the wing outboard of the Cirrus Major engine 
nacelles has a 3-deg dihedral. 

Construction of wing and struts is perfectly straightforward. 
The wing outer panels have a single top and bottom flanged 
diaphragm spar at 35 per cent chord running throughout their 
length. Between adjacent ribs short Z-section stiffeners are riveted 
to the spar << .—_ forward of this is a single-skin torsion 
box reinforced by longitudinal top-hat-section stringers. The 
flanged, pressed ribs continue aft of the main spar and carry the 
rear closing member (which is similar to the main spar) and flap 


‘and aileron shrouds. Two additional longitudinal top-hat stringers 











+ = 
‘ai — 























(Left) The H.D.M.105 at Shoreham five days after its first flight, when 
it had already completed over five hours’ flying and 13 landings. Some 
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traverse the rear ribs and—at the section of greatest bending 
moment inboard of the spar attachment—intercostals stiffen the 
upper and lower skins. 

The centre section—to which the outer panels are pin-jointed 
—differs by virtue of its one-piece, Sin-wide box spar. The wing 
centre-section is a cantilever in which the box spar reacts the 
undercarriage loads carried through the vertical strut. This arrange- 
ment was adopted to enable the wing to pick up the existing frame 
spacing of the standard Aerovan fuselage; the wing is secured to 
the frames by six Zin dia bolts. Fore and aft of the centre section 
box spar, the torsional moments are reacted by additional pick-ups 
on to wooden tie beams (which because of the narrow chord, are 
only 27in apart) across the fuselage. 

The flaps are of the double-slotted type, suspended from hinge 
arms and carried by supports from the ribs aft of the main spar. 
An interesting feature is the use of Durestos-covered balsa block 
for the slats, a process which was devised by Miles’ plastics divi- 
sion at Lancing. The resulting structure is both light and tough. 
There are three sections of flap per side which are remotely 
operated by Miles electric actuating jacks. Flap selection is by a 
double switch for individual testing of the two actuators which, 
mounted in the fuselage centre-section, have their units united 
by a whipple-tree linkage; should a failure of one jack occur the 
flaps can still be lowered to half the full landing deflection of 
45 deg. The take-off deflection is 20 to 30 deg. 

The actuators are connected to drum pulleys carrying the flap 
operating cables. Appreciable end-float is permitted on each sec- 
tion of the flap and the side load is reacted by guide rails and 
rollers at the extremities of each section. 

Flap construction, with simple pressed ribs, a pressed spar and 
light skinning, is quite straightforward. The wedge-shaped trail- 
ing-edge section is another Durestos application. 

Immediately outboard of the flaps are the two-piece inter- 
connected Frise ailerons, which are cable operated from the cock- 
pit to a pulley adjacent to the wing joint and to the differential 
linkage operating lever working in the aileron joint. Each aileron 
section on this aircraft has three hinges per section (including a 
common joint hinge) but the H.D.M. 106 will have only two. 
(Concluded on page 524) 





A typical section of the H.D.M.105 wing structure outboard of the 
engine nacelles; additional intercostals are used over the region of 
maximum bending moment. Intermediate ribs carry the flap hinge arms. 








A detail of the spoiler which extends from the upper surface of the 
wing; the saw teeth serve to smooth out the aerodynamic action. 


DURESTOS COVERED 
DURESTOS BALSA 
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An articulated link is used to connect flap sections where wing dihedral 
commences a little way outboard of the Cirrus Major engine nacelle. 


——“F-—+- INTEGRAL 
j FUEL 





The Aerovan undercarriage—Dunlop braked and shod—is carried at 
the intersection of the vertical and diagonal struts and stub wing, which 
are neatly filleted. The deep integral fuel tanks hold 13 gal each. 
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West German Missiles 


IN Washington last week U.S. Govern- 
ment officials said that America is planning 
to provide West Germany with guided 
— capable of carrying atomic war- 
heads. 


U.S.A.F, Change of Command 


COMMAND of the U.S. Third Air 
Force, the senior U.S.A.F. command in 
Britain, is to be taken over this summer by 
Maj-Gen. Ernest Moore. He will succeed 
Maj-Gen. Roscoe C. Wilson, who is 
returning to the United States for reassign- 
ment. neral Moore is at present vice- 
commander and chief of staff of the 
Military Air Transport Service, with head- 
quarters in Maryland. 


U.S. - Saudi Arabia Agreement 


UNDER an agreement between the United 
States and Saudi Arabia, followimg King 
Saud’s talks with President Eisenhower, 
the American lease of Dhahran airfield 
has been extended for five years. In addi- 
tion the U.S. has agreed to continue the 
sale of military equipment to Saudi Arabia, 
to continue training Saudi Arabian air 
force and naval personnel and to improve 
civil aviation facilities at Dhahran. 


Frozen Mitts ? 


THE two Canso amphibians which have 
been taking part in the aerial survey of 
Graham Land (as recorded in Flight for 
March 29, p. 409) have now returned to 
their base at Oshawa, Ontario. Within six 
months they have been operating inside 
both the Arctic and the Antarctic circles, 
and this is symbolized by a picture on the 
nose of one of the aircraft of a penguin 
and a polar bear shaking hands. 


M.o.S. Appointment 

THE Ministry of Supply announced last 
week the appointment of Mr Temple- 
ton, B.Sc., F.R.Ae.S., as Director of Civil 


Aircraft Research and Development with 
effect from April 29. 


He is at present 
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CALLING EOKA: Over the mountains and valleys of Cyprus flies this Hunting Percival 


Pembroke (two Alvis Leonides engines), with four loudhailers filling the doorway. 


It is 


inviting members of the Eoka movement to accept the recent Government terms and is one of 
a number of aircraft recently engaged in this task. 


Assistant Director (Civil Aircraft). Mr. 
Templeton was originally with Armstrong 
Whitworth Aircraft (1935-47) and was 
subsequently at the R.A.E.; from 1950 
until last year he was head of the Flutter 
and Vibration Division. 


“Raid Amerigo Vespucci” 


THE well-known Italian pilot and journal- 
ist, Maj. Maner Lualdi, is planning to 
make an air tour of America in June. He 
originally intended to fly in the Nardi 
F.N.333, but is now to use a Fiat G.49 
powered by a Pratt and Whitney 650 h.p. 
engine. © be known as “Raid Amerigo 
Vespucci,” the flight will cover 35,000 
miles and involve crossings of the North 
Atlantic. 


Government Gratitude 


IN a letter to Air Chief Marshal Sir 
Frederick Bowhill, who retired at the end 
of March from the post of chief aero- 
nautical adviser to the Ministry of Trans- 
port and Civil Aviation, Mr. Harold 
Watkinson, the Minister, has expressed the 
Government’s “warm thanks” for the Air 
Chief Marshal’s “unique services to the 
state.” Sir Frederick, who is 76, has been 
adviser to the M.T.C.A. since 1946. He 
was previously A.O.C-in-C. Transport 
Command (1943-45) and A.O.C-in-C. 
Ferry Command (1941-43). 


CHUCK AND MIKE: 
Being greeted by the 
chairman of the Brough 
Branch of the Royal 
Aeronautical Society— 
M.G.K.(“ Mike”) Byrne 
—is Colonel Charles 
(“Chuck”) Yeager, 
U.S.AF. The colonel 
lectured at Brough on 
April 3 on his high- 
speed flying ex- 
periences and attracted 
a record audience of 
250. He flew from his 
command in France to 
Greenham Common in 
an F-86; thence to 
Boscombe; and finally 
to Brough—by Anson, 





F-100Ds for Woodbridge 


THE 20th Fighter Bomber Wing of the 
3rd U.S.A.F., at present flying F-84Fs 
from bases in Suffolk, is to be re-equipped 
in the near future with F-100D fighter 
bombers. The Wing headquarters are at 
Wethersfield, Essex, but the first F-100D 
squadron will be at Woodbridge. The 
F-100D has a more powerful J57 engine 
than the earlier F-100s and is equipped 
with a Minneapolis Honeywell autopilot 
and L.A.B.S. bombing system. 


Egyptian Helicopter Operations 


A LECTURE entitled Helicopter Opera- 
tions at Port Said is being given by Lt-Col. 
J. F. T. Scott in the library of London- 
derry House, 19 Park Lane, London, W.1, 
on Thursday, April 25, at 6.15 p.m. Col. 
Scott commands the Joint Experimental 
Helicopter Unit, the Army-R.A.F. unit 
which was formed to study the employ- 
ment of transport helicopters in Army 
réles and took part in the Suez operation. 
His lecture is being given at a joint special 
meeting of the R.Ae.C. and the Helicopter 
Association of Great Britain. 


The R.Ae.S. Garden Party 


THIS year’s Royal Aeronautical Society 
garden party and flying display is to be 
held at Wisley aerodrome near Weybridge, 
Surrey (by ccurtesy of the Minis of 
Supply and Vickers-Armstrongs, Ltd.), on 

Sunday, September 15. ir George 
Edwards—who takes office as president 
of the Society on May 8—and Lady 
Edwards will receive members and their 
guests. The motif of this year’s party is 
light aircraft and a number of very early 
machines will also be in the programme, 
full details of which are to be announced. 


Education with Profit 


AN action ny & by the U.S. Govern- 
ment against the Scout organization 
at Gastonia, Norte ¢ lina, alleging that 
they re-sold a Liberator sold to them by 
the Government for “instructional and 
non-flying purposes,” has been withdrawn 
after counsel for the Boy Scouts contended 
that no re-sale restrictions were imposed. 
The Scouts bought the Liberator for $300 
(£107) in 1947; they sold it to a North 
Carolina businessman in 1951 for $3,000 
(£1,000) and after two more re-sales it was 
finally sold in Mexico—where it is reported 
to be flying again—for $50,000 (£17,850). 
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These Triplanes were fitted with the smaller tailplane. They belonged to No. 1 Squadron, R.N.A.S., at Bailleul, and were 





photographed about June 1917. Note that there are no roundels on the fuselage, and that the squadron marking is carried 
just forward of each serial number. 


THE SOPWITH TRIPLANE 


HISTORIC MILITARY AIRCRAFT No. 16 


T is an arresting fact that the first aerodynamic experiments 
ever conducted were those of Sir George Cayley, carried out 
in the year before the Battle of Trafalgar. In 1792 Cayley 

had made a toy helicopter of feathers, cork and wood, but by 1804 
he was experimenting with a crude home-made whirling arm on 
which he measured the air pressure on a surface at varying speeds 
and angles of incidence. 

Cayley continued his experiments, in the course of which he 
established a number of fundamental aerodynamic principles 
and gave intelligent consideration to the construction of a 
practical heavier-than-air flying machine. Some of Cayley’s 
notes indicate that he appreciated the different characteristics of 
high and low aspect ratio wings, but he realized that the materials 
available to him 150 years ago were not suitable for the con- 
struction of wings of high aspect ratio. For structural reasons, 
therefore, he was of the opinion that flying machines with super- 
posed surfaces in biplane and triplane configurations were likely 
to be successful; and he was the first to propose the construction 
of multiplanes. 

Until his death on December 15, 1857, Cayley maintained his 
lively interest in aeronautics and continued his experiments. He 
built and flew successful gliders, and richly deserved the title 
bestowed upon him by a contemporary pioneer, Henson: “The 
Father of Aerial Navigation.” 

William Samuel Henson (1805-1888) was an engineer whose 
ambition it was to solve the problem of mechanical flight. While 
living at Chard in Somerset he became acquainted with John 
Stringfellow (1799-1883), a manufacturer of lace-making 
machinery, who became deeply interested in Henson’s experi- 
ments and associated himself with them. The two men planned 
to build a flying machine, Henson to design the airframe, String- 
fellow the power unit, which he conceived as a small, light 
steam engine. 

The detailed history of Henson’s patent No. 9478 of 1842 
and the formation in 1843 of the Aerial Steam Transit Company 
are not relevant here, but, criticizing Henson’s projected mono- 
plane of 150ft span, Sir George Cayley wrote in The Mechanics’ 
Magazine for April 8, 1843: 

“This consideration shows, that in order to obtain a sufficient quantity 
of surface to sustain great weights in the air, the extension [of the 
sustaining surface] ought not to be made in one plane but in parallel 
planes one above the other at a convenient distance . . . would it 
not be more likely to answer the purpose to compact it into the form of a 
three decker, each deck being 8 to 10 feet from the other, to give free 
room for the passage of air between them?” 


PART I By J. M. BRUCE, M.A. 


THE author acknowledges with gratitude the assistance he has received 
from Mr. A. R. Weyl, A.F.R.Ae.S., A.F.LA.S., F.B.LS., who lent 
material from his collection; from Mr. Bruce Robertson, who again 
provided the blocks of serial numbers and other information; and from 
Mr. H. H. Russell, who provided most notes on individual machines. 


It is believed that this is the earliest recorded reference to a 
heavier-than-air craft of triplane configuration. 

For lack of funds the Aerial Steam Transit Company came 
to naught, and Henson and Stringfellow had to content them- 
selves with making a model of their vast project. Tested in 
1847, the model was not successful. Henson was discouraged at 
this conclusion to years of work and went to America. In June 
of the following year Stringfellow achieved success with a mono- 
plane of 10ft span, powered by a tiny steam engine, the cylinder of 
which had a bore of jin and a stroke of 2in. The aircraft had a 
climbing angle of 1 in 7, and flew for some 40 yards before wit- 
nesses at Cremorne Gardens, London. There can be no doubt 
that, had a suitable power unit been available to Stringfellow, he 
would have ante-dated the Wright brothers’ success by decades. 
His monoplane was the world’s first successful heavier-than-air 
flying machine. 

In 1849 Stringfellow went to America, and the engine of his 
monoplane found prosaic employment driving a small lace 
machine in the works of Heathcote and Co. of Tiverton. 

Eight and a half years after Cayley’s death, the Aeronautical 
Society of Great Britain was formed. At its first meeting, on 
June 27, 1866, members heard a treatise on Aerial Locomotion 
read by Francis Herbert Wenham. At that time they could not 
know that Wenham’s paper was to become a classic or that it 
embodied almost every principle on which the aviation of half a 
century later was to be based. 

Wenham was an engineer who had made a close study of the 
flight of birds. At that early date he had already determined one 
of the fundamental characteristics of a fixed aerofoil, for his pa 

“. . . proved that the effective sustaining area of a wing is limited 
to a narrow portion behind the leading edge; that, in order to increase 
this area, the planes of a flying machine might advantageously be placed 
one above another. . . .”* 

Sketches of Wenham’s own interpretation of his principle depict a 
rudimentary form of glider with five superposed wings of high 
aspect ratio, but there is no record that he built an aircraft to this 
or any other design. It seems, therefore, that Wenham’s advocacy 


**The War in the Air,” Vol. I, page 44. 
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of the multiplane was primarily from considerations of aero- 
dynamic efficiency, whereas Cayley had been more concerned with 
structural strength. 

Wenham’s paper did not pass unnoticed by Stringfellow, and 
his old interest in aeronautics was revived when he learned of the 
Aeronautical Society’s intention to hold an Aeronautical Exhibi- 
tion at the Crystal Palace in 1868 

It will probably never be known whether Wenham’s argument 
in favour of muitiplanes reminded Stringfellow of Sir George 
Cayley’s, criticism of the Henson monoplane, made a quarter of 
a century earlier. He designed and built a flying machine, and 
placed it on show at the exhibition. It was a small triplane with 
a total wing area of 28 sq ft, powered by a steam engine which 
developed one-third horse-power and drove two 2lin propellers 
at about 600 r.p.m. It appears that the Stringfellow triplane made 
no free flights in public, but at the Crystal Palace it amply demon- 
strated its ability to lift while running along a wire. It was the 
world’s first successful triplane. 

Forty years were to elapse before the next British triplane flew. 
On July 13, 1909, Mr. A. V. Roe (now Sir Alliott Verdon-Roe) 
flew for a distance of about 100ft at Lea Marshes in a small tri- 
plane which had a 9 h.p. J.A.P. motor-cycle engine. Mr. Roe 
built other triplanes between 1909 and 1911, and he was not 
unique among aviation’s pioneers in doing so. Aviation was still 
too young to have acquired any rigid conventions of configuration 
or construction, as a glance through the historical sections of the 
early editions of Jane’s All the World’s Aircraft will reveal. 
Triplanes by Dufaux, Grade, Witzig-Lioré-Dutilleul, Astra, 
Paulhan, Euler and de Bolotoff, the remarkable Molesworth 
Britannia and others, all had their brief day in the pre-war years. 

Fifty years after Wenham read his paper to the Aeronautical 
Society, the first example of a new British single-seat fighting 
aircraft joined a fighting squadron of the Royal Naval Air Service 
in France. By this time the aeroplane had become an engine of 
war. Aerodynamic efficiency was now a means to an end: for 
fighting aircraft that end was superiority in combat. 

Until the autumn of 1915, gun-carrying aircraft were frequently 
pushers. The adoption of that configuration permitted the instal- 
lation of forward- tring guns but imposed limitations in perform- 
ance; tractor types generally were faster, but could not easily be 
fitted with effective armament. A good view for the crew, a 
clear field of fire, and enough stability to make the aircraft a good 
observation and gun platform were the principal design desiderata 
of the time: manceuvrability, although a useful adjunct to these 
qualities, was not generally regarded as being of prime importance. 

By mid-1915, however, designers had had time to digest the 
lessons of the aerial combats which had taken place during the 
first months of the war. On July 25, 1915, Capt. L. G. Hawker 
of No. 6 Sqn., R.F.C., showed what could be done by a small, 
manceuvrable single-seater when, flying a Bristol Scout and armed 
with only a cavalry carbine, he forced down two enemy two-seaters 
and destroyed a third, all in the course of a single patrol. At that 
time the D.H.2 was just completing its flight trials—and, in 
France, pilots’ reports contained the first mentions of a new enemy 
type of tractor monoplane, armed with a fixed machine-gun which 
could be fired straight ahead through the revolving propeller. 
This was, of course, the Fokker monoplane. As an aeroplane it 













































The first prototype Triplane, N.500, at Brooklands before its Vicker: 
gun was fitted. The transparent covering of the centre-section is 
visible in this rare photograph. 


was unremarkable, for it was little more than an unabashed copy 
of contemporary Morane-Saulnier designs. With its armament, 
however, it set a new fashion, not merely with the functioning of 
the gun, but with its implied demand for manceuvrability in the 
aircraft to which the gun was fitted. 

The depredations of the Fokker monoplane have been men- 
tioned in earlier articles in this series, and notes on machine-gun 
interrupter and synchronizing gears appeared in the history of the 
Sopwith 1}-Strutter (see Flight, September 28 and October 5, 
1956, and subsequent correspondence). Fortunately, Britain had 
ready-made antidotes to the Fokker scourge in the D.H.2 and 
F.E.2b pushers, neither of which (contrary to popular belief) was 
designed as a counter-weapon to the German monoplane. 

As their answer to the Fokker, the Sopwith company produced 
the delightful little Pup, which was given the final approval of 
the Sopwith experimental department on February 9, 1916. (See 
Flight, January 1, 1954.) Hard on the tail of the Pup came 
another Sopwith single-seat fighter, in the design of which the 
Sopwith company had endeavoured to provide an aircraft with 
optimum manceuvrability, view and combat performance. To 
this end they took the radical course of making the new fighter 
a triplane; the first prototype received the blessing of the Sop- 
with experimental department on May 28, 1916. 

The first Sopwith Triplane was built under an Admiralty con- 
tract, No. C.P.117520/16, and had the official serial number 
N.500. Despite its three mainplanes it was a thing of beauty 
and shared with the Pup an elegant simplicity of line. 

In structure, too, the Triplane incorporated much that was 
reminiscent of the Pup. Its fuselage was made on similar lines 
to that of the little biplane: spruce longerons and spruce spacers 
were cross-braced with wire to form a light but strong box-girder; 
a broad diagonal of ash in the first bay on each side gave strength 
immediately behind the engine. The power unit was a 110 h.p. 
Clerget rotary which was carried on an overhung mounting; its 
circular cowling was blended into the flat sides of the fuselage by 
tapered fairings which, as on the Pup, consisted of light spruce 
stringers notched into formers. The upper surface of the fuselage 
had a rounded top decking along its full length.. The petrol and 
oil tanks were mounted between the upper longerons immediately 
behind the engine. The front bay of the fuselage was covered 
with sheet aluminium, the top decking round the cockpit with 
plywood, and the remainder of the fuselage with fabric. Light 
strips of spruce applied to the outside of the longerons held the 
fabric clear of the fuselage structure. 

The tail unit was identical to that of the Pup both in shape 
and construction. The tailplane was adjustable; its range of inci- 
dence was from —2 deg to +2 deg, but its normal position was 
at +14 deg. On the prototypes and early production Triplanes, 
the tailplane had the same outline as that of the Pup, having a 
long leading edge and inward-raked tips. It was of composite 
construction, but the fin and rudder were made of steel tube 
throughout. 

The undercarriage was typical of Sopwith practice. The two 
vees were of steel tube of streamlined section and were connected 
by two steel-tube spreader bars between which the two half-axles 
lay. These half-axles were pivoted on the aircraft centre line in 
the usual Sopwith fashion, and the vertical movement thereby 
permitted them was checked by the rubber cord which bound 
them to the apices of the vees. The Palmer tyres were of the 
700 x 75 mm size. 

In its wing structure, however, the Sopwith Triplane was 
thoroughly unconventional, and the design philosophy which had 
prompted the adoption of the triplane configuration was turned 
to good account to produce an ingeniously simple-structure. The 
chord of each wing was made narrow, with the double object 
of giving the pilot the widest possible field of view, and of mini- 
mizing the movement of the centre of pressure with changes of 
incidence. By so doing, it was possible to use a short fuselage 


Triplane N.500 with its Vickers gun fitted. 
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ad to reduce moments of inertia in the horizontal plane, thereby 

nhancing manceuvrability. 

Because the wings were of narrow chord—no more than 3ft 3in 
-and because the movement of the centre of pressure was so 
mall, it was possible to place the two main spars remarkably 
lose together; the distance between their centre lines was no 
nore than 15 inches. The spars were of spruce; those of the 
»ottom and middle wings were spindled-out between the com- 
»ression struts, but those of the top wing were solid throughout 
heir entire length. Ailerons were fitted to all mainplanes. 

Only four interplane struts of broad chord were fitted, two 
aking the place of the centre-section struts of a conventional air- 
craft. All four struts ran as continuous members from the top 
wing to the bottom. The two which were attached to the fuselage 
were clamped to the inside faces of the longerons, and were of 
streamline section over that part of their length which was 
exposed to the airflow. At their upper ends these struts bore 
substantial steel tubular members which were attached to the 
struts by triangular steel plates; the steel tubes carried the top 
centre section. Similar steel tube fittings were attached to the 
central interplane struts at their mid-points: the struts passed 
through slots in these fittings, which provided points of attach- 
ment for the centre mainplane and were covered by rib-shaped 
box fairings. Transverse wooden members attached to the 
bottom longerons connected the spars of the bottom wings. All 
three wing-root fixtures had identical box-shaped sockets into 

which the spar ends of the mainplanes fitted; the wings were 
secured by long chordwise rods, which were pushed in from the 
leading edge and ran through the sockets and spar ends. 

The compression struts of the mainplanes were wooden, but 
those which were in line with the interplane struts were of steel 
tube. In the middle wings the steel-tube struts were slotted to 
accommodate the interplane struts, steel plates completing the 
connection between compression member and interplane strut. 
At their upper and lower ends the interplane struts had, bolted 
through them, large sheet-steel fittings which connected with 
circular clips clamped round the tubular compression struts. 

The interplane bracing was astonishingly simple. On each side 
there was only a single landing wire and a double flying wire: 
these wires passed through the centre mainplane but were not 
attached to it. The bottom and centre wings each had single drag 
and anti-drag wires on either side. The aileron control leads 
from the cockpit ran within the bottom wings and actuated the 
bottom ailerons; cables connected all 
three ailerons on each side, and a single 
balance cable ran within the top wing; 
transparent inspection panels were let 
into the fabric covering above the 
pulleys in the top and bottom main- 
planes and (in the case of production 
aircraft) in the middle of the centre 
section. 

In view of the unusual nature of the 
Sopwith Triplane, the following extract 
from the official rigging notes is of 
interest, and gives an insight into the 
detail methods which were practised in 
ripsing aircraft during the First World 

ar. 


A Sopwith-built Triplane. The colours of 
the national markings are reversed, and 
the machine may have been one of those 
sent to the French Government. 
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A standard production Triplane, built by Clayton and Shuttleworth. 
This aircraft was photographed at Farnborough. 


Truing up the Centre Section 

The Centre Section should be symmetrical about the vertical centre 
line of machine. Adjust by Cross Bracing Wires, making corresponding 
diagonals equal and check by trammel. Also check by dropping two 
plumb lines, one each side of the Centre Section, so that they fall in 
line with the front Engine Plate Struts viewed from the side. These 
plumb lines should be equidistant from the Engine Plate Struts. 

The total Stagger of the Top Centre Section should be 36in. Check 
by dropping plumb lines from the Leading Edge of the Top Centre 
Section so as to clear the Fuselage Longerons. The horizontal fore and 
aft distances between these plumb lines and the Leading Edges of the 
Bottom Box Ribs should be 36in. When viewed from the front, the 
Inner Interplane Struts should be vertical. 

Attaching the Main Planes 

Place the lower Main Planes in position and insert the Securing Rods 
from the front, supporting the Wing Tips on trestles. 

Loosely connect the Landing Wires. 

Fit the Outer Interplane Struts on the Intermediate Main Planes, 
and by means of the Struts lift the Intermediate Main Planes into posi- 
tion, fitting the Struts into the Bottom Sockets on the Lower Main 
Planes, and insert the securing Rods from the front. 

Loosely connect up all the drag and anti-drag Wires. 

The Top Plane is fixed with Tie Rods in Centre Section and with two 
Bolts to the top of the Outer Interplane Strut fitting. 

Place the Top Main Plane in position and connect up to Interplane 
Struts and Centre Section. Connect up all remaining Interplane Wires. 
Truing up the Main Planes 

The Dihedral of all Main Puan is 24°. 

Adjust by Landing Wires and check by Abney Level and Straight- 
edge, or Dihedral Board and Spirit Level, along the Front Spars of the 
Upper Main Planes. 

The Stagger from Upper Main Plane to Lower Main Plane is 36in, 
being 18in between Upper and Intermediate and Intermediate and 
Lower Main Planes respectively. 

This should be correct at the Centre Section. To ensure that it is 
constant throughout, place straightedges across the Leading Edges of 
the Main Planes. Adjust Drag and Anti-Drag Wires until any two of 
these straightedges are in line. 

Check for Main Planes being square with Machine by taking measure- 
ments from Top and Bottom Sockets of Outer Interplane Struts to 
Rudderpost and Front Drag Wiring Plates. Corresponding measure- 
ments should be the same on both sides. 

The Incidence is 2° for all Main Planes. Check by Abney Level and 
Straightedge, placing the latter along the chord of a rib. This can only 
be adjusted if the fittings on Interplane Struts have not been drilled. 

It is important throughout the process of truing the Main Planes to 
check the Dihedral, Stagger and Incidence to ensure that adjustments 
for one do not throw the others out. 

The test flying of the Sopwith Triplane was done by Harry 
Hawker. He could have had no qualms about the aircraft’s 
unusual configuration nor doubts about its capabilities, for he 
looped the prototype within three minutes of its first take-off. 

At that time N.500 had no armament fitted, and the top centre 
section was covered with transparent material. A single Vickers 
gun was mounted centrally on top of the fuselage before the 
machine went to France in mid-June 1916. The aerodrome 
of “A” Squadron, R.N.A.S., at Furnes had witnessed the arrival 
a fortnight earlier of the first Sopwith Pup to reach France, and 
the sensation caused by the delightful little biplane was repeated 
by the Triplane. Possibly the Pup’s quality gave the squadron 
immediate confidence in its more unconventional stable-mate, 
for N.500 was sent up to intercept an enemy aircraft within 15 
minutes of arriving at Furnes. (Contd. overleaf 
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The Triplane was an instant success, and its climbing ability 
was phenomenal. Its rate of climb was higher than that of any 
contemporary Allied aeroplane, and in September 1916 a 
Triplane climbed to a height of over 22, t, a remarkable 
achievement at that time. It is uncertain whether that altitude 
flight was performed by N.500 or by the second prototype, N.504. 
Built under Admiralty Contract No. C.P.124352/16, the latter 
machine was at Brooklands on August 26, 1916. 

Production of the Triplane was ordered for both the R.N.A.S. 
and R.F.C. As with the Pup, the parent firm was to build 
the machines for the R.N.A.S., and other contractors were made 
responsible for the Triplanes ordered for the R.F.C. At least 
266 were ordered for the latter service, and the serial numbers 
A.9000 - A.9099 and A.9813-A.9978 were allotted for them; 
the second batch was to have been built by Clayton and Shuttle- 
worth. The first Sopwith-built production Triplane, N.5420, 
was sent to Clayton and Shuttleworth’s works as a sample. 

It will be recalled that, before the Battle of the Somme, 
Maj-Gen. H. M. Trenchard, the General Officer commanding the 
R.F.C., addressed to the Admiralty an urgent appeal for the 
transfer to the R.F.C. of as many aircraft as the R.N.A.S. could 
spare. In response the Admiralty transferred a substantial num- 
ber of Sopwith 14-Strutters, which went some way towards 
reducing the R.F.C.’s deficiency in aircraft (see Flight, Septem- 
ber 28, 1956, page 546). During the Somme — the new 
and efficient Albatros and Halberstadt single-seat fighters were 
supplied to German Jagdstaffeln: their appearance brought about 
an immediate acceleration of the tempo of aerial fighting and 
evoked a prompt reaction from Maj-Gen. Trenchard. 
September 29, 1916, he told the War Office that he would be 
sending, through Sir Douglas Haig, a demand that the number 
of fighting squadrons allotted to each ~@ + be increased 
from four to six and ultimately to eight. Haig wrote next day; 
part of his letter was quoted in the history of the 14-Strutter 
(Flight, October 5, 1956, page 587).* 

Trenchard did as much as he could to deploy his available 
units effectively. During the Battles of the Somme, squadrons 
Nos. 34 (B.E.2E), 19 (B.E.12) and 45 (14-Strutter) arrived in 
France; by October 23 three corps squadrons (Nos. 5 and 7 with 
B.E.2Cs and 2Ds, and No. 18 with F.E.2Bs) and two fighting 
squadrons (Nos. 32 and 29, equipped with D.H.2s) were trans- 
ferred to the Somme area. By that date, however, Squadrons 
Nos. 19 and 21 had necessarily been withdrawn because their 
B.E.12s had proved to be useless. In a further letter to the War 
Office, written on November 16, 1916, Sir Douglas Haig asked 
for a further 20 squadrons to be added to his estimate of what 
—_ be necessary to maintain air superiority in the spring of 
1917. 

Haig’s letter arrived at a time when the Admiralty and the Air 
Board were in open conflict, a situation which had been brought 
about by the Admiralty’s action in August 1916 when, ignoring 
the Air Board, they had asked for and received Treasury sanction 
for purchases of aircraft and engines amounting to some £3 mil- 
lion. (The Air Board was specifically responsible for “organiz- 
ing and co-ordinating the supply of material and preventing com- 
petition between” the Admiralty and the War Office.) When 
Haig’s letter was discussed at the Air Board’s meeting of Decem- 
ber 11, 1916, Maj-Gen. Trenchard was present. e told the 
Board that the military squadrons promised for the winter would 
not be enough to meet the increasing demands on the R.F.C.; he 
suggested an immediate review of Britain’s air resources and 
asked for four fully-equipped R.N.A.S. squadrons to be attached 
to the R.F.C. Trenchard also asked for the transfer from the 
Admiralty of 100 Rolls-Royce and 50 Hispano-Suiza engines as 
a means to the provision of two D.H.4, two Bristol Fighter and 
two Spad S.7 squadrons. ‘ 

Despite the breach between the Air Board and the Admiralty, 
the Board did not hesitate to support Trenchard’s request, and 
expressed the hope that the Admiralty would be able, “at this 
moment of great emergency,” to help the R.F.C. Some at least of 
the desired assistance was provided: four R.N.A.S. squadrons 
were placed at the disposal of the R.F.C., and the transfer of 55 
Rolls-Royce engines was arranged. The Admiralty suggested that, 
instead of surrendering 50 Hispano-Suiza engines, they should let 
the R.F.C, have 60 complete Spad S.7s from their current con- 
tract for 120 machines of that type. These proposals found ready 
acceptance. About two months later, in Fe! 1917, a further 
agreement provided for the transfer to the R.F.C. of all R.N.A.S. 
Te in exchange for all the Sopwith Triplanes ordered for the 
R.F.C. 

Both types of aircraft had been ordered for both Services, but 
by this agreement a measure of uniformity was achieved within 
each Service. This may have been a secondary consideration 
behind the agreement. Some accounts assert that each Service 





*For the full text of the letter, the reader is referred to “The War in 
the Air,” Vol. II, pages 296-297. 
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A captured Triplane in German markings. 


preferred the other’s equipment to its own, and an exchange was 
therefore made, but the facts of the matter provide no confirma- 
tion of that fable. A few Spads bore serial numbers in the N 
range, but no R.N.A.S. unit was ever equipped with the type. 
Likewise, no operational unit of the R.F.C. was equipped with 
Sopwith Triplanes, and none of the A-range numbers 
allotted for Triplanes were used. It appears that contracts for the 
type were reduced: in particular, yton and Shuttleworth’s 
order for 166 machines was reduced to 40 (N.5350 - N.5389), with 
the addition of a small batch of six (N.533 - N.538), which were 
apparently experimental aircraft. Twenty-five Triplanes, num- 
bered N.5910 - N.5934, were ordered from O , Ltd., of 
Ilford, but only three were delivered, the last (N.5912) on Octo- 
ber 19, 1917. All the other Triplanes were built by the Sopwith 
company. 

An early modification was the fitting of the more powerful 
130 h.p. Clerget engine, and many production Triplanes had that 
power unit. ie ite 

In France the Triplane was used by five ig fb my 
of the R.N.A.S., namely Nos. 1, 8, 9, 10 and 12. veries of 
production machines began late in 1916, and No. 1 (Naval) Sqn. 
had received 16 Triplanes by February 15, 1917, on which date 
it was attached to the R.F.C. as one of the four squadrons asked 
for by Maj-Gen. Trenchard. No. 8 Sqn., R.N.A.S. (the famous 
“Naval Eight”), was withdrawn from its attachment to the R.F.C. 
on January 31, 1917, and returned to Dunkerque for re-equip- 
ment with Sopwith Triplanes. Naval Eight flew its Triplanes 
from Furnes aerodrome from February 14, 1917, and was again 
attached to the R.F.C. on March 28, when it operated from 
Lozinghem. ; : 

Because of its unconventional nature, the Sopwith Triplane 
became the subject of rumours on its introduction into the Service. 
It was alleged to lack structural strength and to shed its wings if 
dived steeply—doubtless because of its single interplane struts and 
economy of bracing—and its wings were also said to be prone to 
twist about the front spars, as did those of the contemporary 
Nieuport Scout. In fact, the Triplane did none of those things, 
and rapidly established itself as an excellent fighting aircraft, 
beloved of those who flew it. Its flying qualities were comparable 
to those of the Pup; it was highly manceuvrable and had a rate of 
climb which enabled it repeatedly to gain a tactical advanta 
in combat. The view from the cockpit was remarkably : 
the middle wing was level with the pilot’s eyes and therefore 
obstructed little of his field of vision, and the cut-outs at its roots 
improved the view for landing; as there was no middle centre- 
section the forward view was unobstructed; the narrow chord of 
the upper wing obscured relatively little of the sky above the air- 
craft. All production Triplanes had normal fabric covering on 
their top centre sections in place of the transparent material of 
the prototype. : a ' ‘ 

Opinions of the Triplane’s handling qualities differed slightly, 
though all agreed they were excellent. Some thought that the 
Triplane was slightly inferior to the Pup in this res Among 
these is Oliver Stewart who, in his book The C Remember, 
wrote : 

“It would be difficult to analyse the feature in this machine that made 
it so attractive to fly. It seemed light and elegant yet wiry. And there 
was the visual effect of the triplane arrangement which made the pilot 
feel that he had unlimited quantities of lift available. The response 
to the controls was not of that lightning quickness exemplified by the 
Sopwith Camel, but it was by no means sluggish. At first it was thought 
that the triplane could not be looped and flick-rolled with safety, but 
later it was made to do all the aerobatics of its time, and it did them well. 

“Captain Vernon Brown was an exponent of aerobatics with the 
Sopwith Triplane, and he successfully demonstrated that the aeroplane 
was capable of the whole gamut of aerobatics, and that although it did 
not appear to do the manceuvres with the suddenness of the biplanes, it 
did them with infinite grace. The triplane spun rather slowly, and its 
flick roll was also rather slow compared with other machines of the time; 
but what it lacked in quickness it made up in the smoothness and grace 
of its movements. A triplane looping loo like no other machine and 
gave the loops an individual quality. Irreverent pilots said it looked, 
when doing aerobatics, like an intoxicated flight of stairs.” 

(Continued on page $22) 
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AIRCRAFT INTELLIGE 


U.S.A. 

Cm B-58 Hustler. The only two 
U. . fighters able to keep with 
the B-58 are the McDormell F-101 
Voodoo and Lockheed F-104A Starfighter. 
Reporting this, Aviation Week states that 
the top of the B-58 is about that of 


of the Voodoo) is = delivered 
Convair for use as a ‘ schass plane” for the 
supersonic bomber. Two external tanks 
are installed, and three can be accom- 
m . 


Grumman SA-16B Albatross. This 
version of the U. S.A.F. search-and-rescue 


amphibian is by 
having a much increased span, on 
wing now 


increase the range, weight-li ability 
and slow-speed behaviour of the -16. 


Lockheed C-130 Hercules. oe 
known as the “Ski-130”’, a ski- wheel 
vat ousty sevaad Suc cho ghanas by bag ofl 
set a new - 

at a t of 92,976 tb. tn Ened hon 
24in- ice, covered by 12in of snow, 
tn oda kd ene ane 
own length). 


Dutch Guiana. 
150 h. — O-320 horizontally 
opposed pan is 34ft, empty 
weight 1,450 Ib, and pross weight 2,150 Ib. 
a ae Nae Te 
and range about 600 miles. 


France 


— — Super Somes. A mock-up 
this twin-engined S.T.O. machine has 


there is accommodation for 17 passengers 
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The Nord Gerfaut 2 (left) is the machine 
which achieved the following climb - 
ances in February (later figures 

viously published) : 1 in — sec; 6,000m 
in 77.2 sec; 9.000m in 12,000m in 
138 sec; 15,000m in acy foty “The Gertaut 
contrasts with the Cessna Bobcat of Balair 
(Switzerland) on a recent visit to London. 


when a washroom is installed or 20 without 
uivalent figures were originally 


and is now to fly with a pilot—M. Morel. 


S.O0.4050 Vautour. Flying at a weight of 
15 tons, a Vautour recently attained a 
height of 39,350ft in 4 min 49 sec. Another 
machine of the same type has achieved a 
speed of 683 m.p.h. (conditions unspecified). 
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CONVAIR F-102 


An Analysis of America’s Home-defence Intercepter 


ROM many aspects, Convair’s history of delta-wing 

intercepter development is a story of exceptional interest. 

Muth can be learned from an overall survey of how the 
concept grew and developed, what sort of weapon system has 
resulted and how it is built and operated. Briefly, the story is 
that of a futuristic conception, a massive research programme into 
unknown realms of aerodynamics, gradual translation into an 
integrated intercepter system, disappointing flight trials, com- 
plete redesign to turn an indifferent aeroplane into a very good 
one and, finally, a programme of development and production 
which is a text-book model of perfection. 

Upon the Convair F-102 devolves a weighty responsibility. 
Its mission is a cut-and-dried one: to intercept and destroy, under 
any operational conditions, any enemy aeroplane which might 
cross the American frontier. words come readily enough 
from the pen; yet twelve years ago—when the U.S. Air Force’s 
standard all-weather and night fighters were the piston-engined 
Black Widow and Twin Mustang—such a specification seemed 
unattainable. The jet bomber and the nuclear weapon multiplied 
the problems of nation-wide defence a thousandfold. 


Such were the problems posed by the new situation that, even. 


though the keynote of the period was a run-down of military 
forces, the U.S. Defense Department originated a specification for 
an intercepter with a performance surpassing that of any previous 
piloted aeroplane. The requirement resulted in the Convair 
Company (now a Division of General Dynamics Corporation) 
receiving an Air Force assignment to develop such an aircraft. 
The first contract was let before 1945 was out. 

Although Convair were even then one of the world’s largest 
aircraft companies they felt justifiably diffident about so great 
a stride into the unknown. It was a period in which several 
completely new families of transonic wings were being discussed, 
without anyone having sufficient practical knowledge to recom- 
mend which type should be chosen. Back in the 1930s the 
N.A.C.A. had conducted a purely theoretical investigation into 
the characteristics of wings of triangular plan-form. From the 
end of World War 2 crate-loads of captured German calculations 
and tunnel data on transonic wing design became available, and a 
considerable proportion of the latter also suggested a triangular, 

r “delta”, plan-form. The problem was placed in the hands 
of Convair’s Downey plant, with prime responsibility assigned 
to Adolph Burstein, the assistant chief engineer of the San Diego 
Division, and Ralph H. Shick, chief of aerodynamic research. 
These experienced men tentatively decided to recommend a delta 
wing for the new fighter. Most of the German material on such 
wings had stemmed from the Lippisch group. Convair tracked 
down Lippisch at Wright-Patterson A.F.B., and Shick flew there 
to talk to the man himself. 


By THE TECHNICAL EDITOR 


Shick came back to California convinced that the delta was 
the right choice, and his assurance injected a new spirit of 
enthusiasm and confidence within the company. Work went 
ahead during 1946 on what was then the only delta programme 
in the world. For little over $150 a rough tunnel model was 
made, and the results were so impressive that the Air Force 
accepted the configuration for the future intercepter. Convair 
built more, and better, models and launched a tunnel programme 
of previously unparallelled magnitude. Over 5,000 hours were 
logged before an aeroplane was built. 

Finally the and construction of a full-scale aeroplane 
began as the Model 7002, with Thomas M. Hemphill of San 
Diego as project engineer. Time and money were against him 
and he employed parts of five other aircraft ip the design. In 
1947 activities at the Downey Division were suspended and the 
work was transferred to the main plant at San Diego. Late in 
November of that year the first aircraft (U.S.A.F. serial number 
46-682) was mounted for tunnel testing at the N.A.C.A. Ames 
laboratory, and the subsequent results were described as “excep- 
tional”. The Allison J33-A-23 engine was then installed and a 
long programme of ground testing and high-speed taxying began 
at Muroc (now Edwards A.F.B.). The machine finally took to the 
air in the hands of E. D. (“Sam”) Shannon, then San Diego chief 
test pilot, just after dawn on September 18, 1948. As far as is 
known, this was the first flight of a true delta-wing aeroplane. 

Subsequent flight experience extended over several years, and 
the 7002 was flown by many civilian and military pilots. By 
1949 the original F-92 specification for a turbojet/rocket inter- 
cepter had been abandoned, but the 7002 was accepted by the Air 
Force as the XF-92A research vehicle. In 1951 it was back at 
Edwards for advanced U.S.A.F. testing; it was assigned to the 
N.A.C.A. the following year, and finally wound up as a U.S.A.F. 
travelling exhibit. 

It served to provide the U.S. Air Force and aircraft industry 
with a vast quantity of data on delta-wing characteristics up to 
a Mach number of 0.95. Many designers consider that the 
delta is ideally a supersonic configuration and, from the outset, 
Convair adopted a leading-edge sweep of 60 deg and a low 
thickness/chord ratio, thus making their test results applicable 
to the design of supersonic aircraft. They found that, although 
the maximum lift coefficient was not high, and that it could be 
obtained only at very high angles of attack (a ible source of 
trouble to = pilot), the wing otherwise ‘ormed admirably 
and ‘0 offer the best overall basis upon which a supersonic 
intercepter design could be planned 

One of the major variables concerned the choice of armament. 
By 1950, research by the U.S.A.F. had proved the feasibility of the 
collision-course attack, using folding-fin, spin-stabilized rockets; 
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i gun nor the air-to-air missile could lightly be 
discarded. The Air Force were anxious that the supersonic 
int er should employ a guided air-to-air missile and, in view 
of the -term nature of the programme, it seemed practicable 
to design the aircraft simply as a carrying vehicle for such a 


ment automatically. winners of the MX1179 contest were 
Hughes Aircraft, of Culver City, who were accordingly asked 
to undertake complete Tha ee of the system. 
Seven years ago the U.S.A guided air-to-air missile 
wees Me AKL. y could incssie oS 
¢ weapon should take 


it as a basis for a 
missile system under the fighter-type 
designation of XF-98 Falcon. As described in our issue of 
December 7 last, Falcon is now widely used in the U.S. Air Force 
as the GAR-1 (guided air rocket). It weighs just over 100 Ib, 
has a 6,000 lb-thrust motor and is a beam-rider with terminal 
homing. Later models, now in production at the Hughes missile 
plant at Tucson, have infra-red 
When, in 1951, —, were confidently able to predict the 
i final Falcon missile and its associated 
MG-10 fire-control equipment, the Air Force asked airframe 
companies to submit their ideas for a machine to carry them. Each 
pring tag eg mn ih pment algae sem 
of the system. Convair won the competition with their 
dekn-wing pealees, cal Gumiiied was initiated as the 
Convair Model 8 (U.S.A.F., XF-102). far as possible, the new 
i wes o direct scale-up of the 7002, to a linear ratio of 


about 1.22. The —— weight was about 30,000 Ib, 
ee aes Se and Whitney J57 two-spool 
unit, which was then form. 


Long before the fire-con attain Geman ing like ready, 
i though a direct 
scale of the Model 7002, its lateral intakes gave it a different appear- 
and in detail it was a largely redesigned aeroplane. In view of 
SAF. requirement for well over a thousand F-102s Gie., 


The 
press programme (which then stood at $389m) 
was relied Se eee frames, wing spars 
and longitudinal members—a total of eight of part—all 
desi to be pressed from single large forgings. Such a decision 


U.S.AF. wea systems. From the drawing board, 
tooling be installed with a capacity for production at the 
maximum rate envisaged, and it would then be used for the 
manufacture of a progressively accelerating flow of aircraft. The 
first machine, for example, might be followed by the second one 
month later and by the third a week after that; three months 
the delivery rate might be six month, perhaps rising to 60 per 
month a year later. Such a was intended to permit inten- inten- 
sive test flying with an increasing number of 
all the major * before the flow accelerated to 
prep epee , ee oan ae ens ey 
orce programmes, but was tied to concept from 
pe A amen 7 Convair could not have foreseen how important 
this fact id become. 

By overworking some San Diego departments, the first YF-102 
(serial number 52- 7998) wes tome for trials in the autumn of 1953. 
It was trucked to Edwards, and there flown by R. L. (Dick) 
Johnson, chief engineering test pilot, on October 24 of that 
year. Most unfortunately, it ered engine-failure at take-off 
on November 2 and was damaged beyond repair in the subsequent 


to bottom: The XF-92 Model 7002 (46-682) as built; 
an fist YF-102 (52-7994); and the first area-ruled YF- 70% 53-1787). 
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emergency ing. It was not possible to continue fli — 
enti Gen eéeand txedhine Gew on January 11, 1954. 
the test programme progressed normally until the flight envelope 
was out horizontally towards the transonic regime. 
—_— hare! og dea ts tho costes of 184k tooeme Gear 
been optimistic, and that transonic drag 
102 * —A greater than the available thrust. In other 
“ik aeciolcemmeee sept ho a 
. The Air Force had 


EP 


eke 
Somehow 


oo drag had to be 
reduced and by a wide margin. 

Fortuitously, salvation was immediately at hand. Atthe N.A.C.A. 
Langley laboratory a team under Richard Whitcomb evolved the 
area rule (Flight, September 30, a a simple empirical law 

which, if properly applied to aircraft , results in minimum 
transonic—and su supersonic Convair’s aeroplane did not 
conform to the rule, and the manner in which they made it do so, 
Se are now a classic in the 
annals of aircraft design. 

SS See ae ee ee Oe tae Set eens Oe 
airframe was going to be a major undertaking. Having several 
a thus occupied, the company decided to see in what other 

their intercepter could be im 
YF-102 was not really an inspired design. It was built 
assemblies being erected to form a 


itd 


sundry details, systems and equipment. Much of the interior 
was unduly inaccessible, and many of the most important main- 
tenance or replacement tasks not be undertaken without 
first removing the complete powerplant. Moreover, pilot view 
had been found to be i uate, especially at extreme angles of 
attack. Convair pulled the design apart and, by re-engineer- 
ing the aircraft in more intimate co-operation with the shop floor 
and the customer, turned the 102 into an excellent combat weapon 
and a production engineer’s dream. 

Superficial changes to reduce transonic drag involved major 
revision of the fuselage p: to give reduced cross-sectional area 
over the wing and the -in of the area diagram by the addition 
ot huge bulged filets flanang the je-pipe and propelling nozae 
The wings were given partial conical camber (progressive increase 
in leading-edge camber from the root to near the tip, giving a 
marked negative-incidence entry over the outboard portions) to 
reduce drag at high altitudes and to improve behaviour at high 
angles of attack. fuselage was greatly lengthened and the nose 
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was “sharpened” and lowered to reduce drag and os pilot 
vision. The canopy was redesigned with a modified windscreen 
and a narrower hood with flat + toate Cut-back intakes of 
revised design were fitted, to improve pressure-recovery and 
general behaviour at extremes of the speed range. To increase 
thrust, a later model of the J57 engirie was installed. 

In addition, the airframe was redesigned so that major sections 
could be assembled, with all systems and equipment installed and 
tested, before the parts were brought together to make the com- 
plete aircraft. A number of accessories and other details were 
relocated, so that items previously inaccessible could be reached 
through the undercarriage wells, the missile bay, or ad hoc hatches. 





No other aircraft of recent years has come through so i 
a metamorphosis, and the revised machine, designated YF-102A, 
Sas, Sb SOS Se epee oe Sank 2 Soe Sens. There is no 
doubt that its emergence marked the ea = Ss Se 
fortunes. But for the inability of the original aircraft to surmount 
the Mach hurdle, the production aeroplane would not have been 
so good; and, On re Ot eo SS 

took 117 working days, and the first YF-102A 
(serial 53-1787) flew at Lindbergh Field, San Diego, on December 
20, 1954. The foll day Dick Johnson went supersonic while 
climbing; he levelled Saale 5,000ft and watched the needle rising 
still further beyond Mach 1. 

Thanks to the Cook/ Craigie plan only twelve aircraft had been 
built when the design was chan; (the first “production” machine, 
53-1781, flew in March 1954) and most of these aircraft were 
more or less brought up to F-102A standard. Convair were also 
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(31) Ram-air turbine and pump. 

(32) Hydraulic reservoir and accumu- 
lator. 

33) aluminium-alloy frames. 

34) Engine intake casing. 

35) Front engine mount and access. 


(45) Packaged accessories section. 
rand-driven alternator. 

(47) Dimpled titanium shroud. 

(48) Speed brakes, duplicated actua- 

tion. 
(49) Honeycomb-filled rudder. 
wave-guide, para- 
(50) Fence aerial 


sitic, omni-range, 
(51) Dielectric tip 


LFF. and U.H-F. 
aerials. 
(52) Area-rule blisters. 


(57) Wing front steady. 
58) Bolced front 4 fe. 

59) Accachment of B8fc 
Actachment of 10ft forged spar. 


Titanium elevon spar root. 
Heavy chordwise member. 

) Heavy root rib. 

Ribs: angle flanges, sheet webs. 
Machined leading-edge member. 
Honeycomb-stabilized fences. 


forged spar. 
Actachment of 13ft 9in forged spar. 


515 





(72) No. 1 fuel tank, machined skin. 
(73) No. 2 tank, integrally sealed. 
(74) Access to float and relief valves. 
(75) Fuel-system vent. 

(76) Fuel-system access panels. 

(77) Menasco main undercarriage. 
(78) Breaker struc. 

(79) Hydraulic retraction jack. 

(80) Door, actuated by leg. 

(81) Wheel-well doors on fuselage. 
(82) Stinging points. 





40) Anti-icing air to intake. 
“1) Cc lar combustion section. 
42) Turbine (1 h.-p. stage pilus 2 |-p.). 
43) Afcerburner fuel gallery. 

44) Nozzle actuator jacks (8). 


(53) Elevon streamline index. 

(54) Inner-elevon actuator access. 
(55) Outer-elevon actuator. 

(56) Anti-erosion fin leading edge. 











faced with the task of altering much of the tooling to conform to 
the new configuration. Some of the early tooling had been farmed 
out to the sister factory at Fort Worth and elsewhere, but by 1953 
the entire production responsibility for the 102 had been vested 
in Plant 2 at San Diego, a vast rectangular block erected in 1941 
to make B-24s. Sold to a non-aeronautical firm after World 
War 2, it had been acquired by the Air Force in 1952 and turned 
over to Convair. The Air Force also supplied the bulk of the 
machine tools and much other equipment. 
Convair moved into Plant 2 in earnest during 1953, and the 
empty acres were rapidly turned into a production floor as effi- 
cient as any in the world. ca 2 ovo. 7S A 
Higgins (former chief tool engineer at Fort Worth), was admittedly 
fortunate in being able to plan well ahead, with a prospect of steady 
production of a very large number of aircraft. The i 
airframe was broken down into sections—forward fuselage, centre 
fuselage, rear fuselage and wing, each sub-divided into left-hand 
and right-hand portions. Such sub-division eased jigging and 
handling problems, yet left portions large enough to allow the 
optimum concentration of manpower to be applied to each. 
These major airframe are made in 89 stations distributed 
over the Plant 2 floor. for certain government-furnished 


(83) Braking parachute strop and 
canopy (not to scale). 

(84) oan procaues breaks (stations 
217, , 405, 443, 481 and 643). 


Honeycomb-filled wing tips. 
Up-and-down navigation light. 
Honeycomb-filled trailing edge. 
Conical camber out to point 71A. 
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or particularly costly items, all the components are made in batches 
of 150 and sent to line-stock bins at the appropriate stations. Sub- 
went manufacture of the airframe is worthy of description. 

half wing has a semi-span of 15ft 9jin, a root chord of 
29ft 94in and a leading-edge sweep of fractionally over 60 deg. 
From front to rear the wing comprises a conical-camber leading- 
edge, a forward tank bay, an undercarriage bay, a rear tank bay 
and an elevon. The forward and rear tank bays are made in 
separate jigs. Each comprises a single machined skin above and 
below, together with spars forged as single units from the root 
to the junction with the leading-edge and ribs built up from plate 
and vertical stiffeners. Aluminium alloy is used throughout, except 
for Rem-Cru titanium alloys in the leading-edge ribs and localized 
use of stainless steel in the leading edge and elsewhere. 

The wing skins start as thick sheets of Alcoa 2024-T86, a rela- 
tively new alloy cold-rolled after solution heat-treatment and 
artificial ageing to give a yield-strength greater than 67,000 lb/sq 
in at temperatures as high as 200 deg F. The sheets are con- 
tinuous over each tank bay, those for the rear tank measuring no 
less than 96in by 250in. The sheets are sculptured in auto- 
matically controlled millers, drilled in template jigs and then 
attached to the appropriate ribs in an ad hoc fixture. 

In view of the fact that the whole of each box is an integral 
tank, quality control is especially rigorous. All interior surfaces 
are smeared with a sealant and joints are made with Scotchweld, 
a thermosetting adhesive applied in sheet form. The rivets used 
are of the Straylor pattern (patented by two Consolidated 
employees in 1929) in which a pure aluminium shim is placed 
as a gasket under the flat underside of the rivet head, the latter 
being hand-driven in its precision counterbore and finally milled 
flush with the skin. Each complete tank bay is baked at 320 deg F 





THIS drawing by “Flight” artist Arthur Bowbeer, depicts a recent production F-102A, with vertical tail —> 


and speed 
“buzz” in the forward fuselage. 





brakes of increased area, and separator plates added ahead of the engine intakes to reduce 
The -heavy forged elements in the airframe are clearly shown. 
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to bond the Scotchweld, after which the access panels in the bottom 
skin are locked in and the complete assembly pressure tested 
at 74 Ib/sq in. in wings are also pressure-tested with fuel 
cooled to about — 70 deg C by liquid carbon dioxide. Except in 
completely destructive crashes (of which there have been very few) 
the F-102 wing has yet to suffer a leak. 
Front and rear tank bays are joined in a large vertical tubular- 
steel jig in which port and starboard: surfaces i 
taneously, with the wing roots near the floor and the 


simultaneously finish the multiple attachments at the wing roots. 
Tolerances are so finely held that interchangeability is assured, 
and wing changes are now a field operation taking under 24 hours. 
From the vertical jig the wings go to the pri line in which 
they move through stations at 1 i 


divided into inner and outer sections a by irreversible 
hydraulic jacks, respectively mounted inside the rear fuselage and 
faired benzath the outer wing. Like the leading-edges and sundry 
other parts of the airframe, the elevons are produced by the 
company’s Fort Worth Division. 

Bigger than that of any other single-seat aeroplane, the fuselage 
is also broken down into sub-sections. ically, the first 
parts to be built are the side panels of the cockpit, based on a 
skeleton built up trom closely pitched frames and stringers riveted 
together and bonded by Scotchweld tape. The heavy-gauge engine 
intakes and separator plates are added and the complete assemblies 
are then passed to a jig in which the front and rear cockpit bulk- 
heads and floor are put in and the whole joined to form a rigid 
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vature and washout over their entire area of some 4}ft by 24ft, 
the thickness tapering from 2} to }in. bi sive Pegi Bog 
comb in 0.002 aluminium, bordered by magnesium castings and 
incorporating a }in light-alloy ak for the navigation 1... 
Generally similar construction is employed for the 
of tie thevens Gin by 0.00lin core with a 75ST channel spar and 
0.02in 24ST6 skins), the wing fences (with a similar core and 
attached ie wile an section magnesium extrusions) and the 
a core about 2in thick bordered by a drop- 


Major fuselage mating takes place in a simple jig in which the 

centre fuselage is rigidly located while the front and rear sections 
are brought pong maar es alignment wet hand cranks and levers. The 
wings come up from their ine on track-mounted dollies 
and, with optical tracking to maintain alignment, are jacked uj 
on each side of the and the attachment bolts in: 
The complete job, including all the hydraulic, electric, fuel and 
pneumatic connections, takes three hours. The aircraft, not yet 
on its own wheels, moves down the final line for a long sequence 
of functional tests, during which the radome and pitot boom are 
installed and the powerplant put in. 

The latter is a Pratt and itney J-57-P-35 rated at 10,900 Ib 
dry thrust, 13,000 Ib wet and 17,000 lb with its long afterburner 
(cight-segment nozzle) in operation. The mong 9 are pre- 
pared for installation in rotating dollies, from which they are 
lifted to fu: level and slid in along lateral tracks. Unlike 
those of most ican fighters, the engine is installed with the 
rear fuselage in situ. The afterburner nozzle is then cowled with 
the final fuselage assembly, eee eens oe Sey See 
of the area-rule fairings. is made by Rheem in titanium. 

In keeping with normal U: .A.F. practice with combat aircraft 
the F-102 has an ejection seat operated by lateral hand-grips. 
Weber, who make the seat, state that the complete ejection cycle 
can be accomplished in two seconds, even supersonic con- 
ditions. When the pilot raises the seat hand-grip the — is 
depressurized and the canopy unlocked and jettisoned. A further 
15-deg movement raises the pilot’s forearm guards and locks the 
inertia reel of his shoulder harness. ‘The seat is then fired by 
squeezing the ee Se (Incidentally, Convair are 
co-ordinaters of ized escape system for future 
U.S.AF. fighters and have developed a rocket-boosted seat with 
a very high trajectory.) 

In normal cruising flight the cockpit is pressurized to 7.2 lb/sq 
in, although for flights above 50,000ft the MC-1 partial-pressure 
suit has to be worn. Air-conditioning has been handled by the 
Stratos Division of Fairchild. The F-102 is one of the first aircraft 
to have a canopy glazed with stretched plastic. Earlier —— 
acrylic canopies could be shattered by impact or gun-fire, and 
the 102 subsequent pressure inside the cockpit dropped on 
zero (gauge pressure) in less than 0.02 sec. When the stretched 
material, supplied for the 102 by Swedlow, is subjected to 0.30-cal 
gun-fire a neat hole results and the cockpit pressure falls off com- 
paratively gradually, taking two seconds to drop to 5.9 Ib/sq in. 
Windscreen panels, supplied by Pittsburgh Plate Glass, comprise 
(from the inside) 4in tempered glass, jin vinyl and in tem- 
pered glass with Nesa electric conducting film on the inner face. 
The panels are demisted by hot air and are protected against 
overheating by a spring-loaded probe leading to a Fenwal 
thermistor. 

As already noted, the elevons and rudder are hydraulically 
actuated, their control valves being moved by Hyco-Span cable 
to minimize thermal expansion inaccuracies. Retraction of the 
Menasco undercarriage and operation of the missile-bay doors 
and speed brakes are also hydraulic. Both primary and secondary 
systems operate at 3,000 Ib/sq in and are energized by two Vickers 
variable-displacement pumps mounted on the wheelcase under 
the engine. 

Another Vickers pump, of the constant-displacement type, is 
mounted on the same shaft as the ram-air turbine, which in emer- 
gency is extended from a bay in the fuselage. It drives a 3,000 
Ib/sq in closed circuit energizing a constant-speed hydraulic motor 
driving the stand-by alternator (which can also be driven by the 
secon hydraulic system). A flow-sensitive pressure regulator 
limits the ram-air output pressure to maintain satisfactory flow 
down to minimum flying speed. The capacity of the ram-air unit 
is considerable, since it has to be capable of supplying the heavy 
electrical loads needed by the fire-control system. Moreover, the 
latter needs current with closely controlled frequency and the 
ram-air delivery is accordingly regulated to within 0.01 per cent 
r.p.m. 

Normal electrical power is drawn from a A hed c/s nee 
driven mechanically via a Sundstrand variable-ratio drive. The 
latter maintains frequency-control to the same accuracy as that 
quoted above. The alternator is a blast-cooled Jack and Heintz 
unit. This company also supply the magnetic-amplifier voltage 
regulator and the control panel, which uses a new gas-discharge 
over-voltage detector tube insensitive to acceleration. The whole 
system was the first to go into production meeting military class C 
(120 deg C) requirements. 


A view of the wing primary line in Plant 2 at San Diego. The F-102 
wings are virtually finished while suspended from overhead tracks. 
The pronounced conical camber of the leading edge is clearly visible. 


In spite of the great size of the fuselage most of the fuel is 
contained within the wings. There is, however, space for several 
hundred gallons to the rear of the missile and wheel bays. The 
whole rear end of the fuselage is occupied by the bulky powerplant, 
which is closely cowled within a stainless-steel and titanium bay 
protected by Edison continuous-resetting fire detectors (for which 
equipment the 102 was the first meg py application). 

More important than any other —< the aircraft is the Hughes 
fire-control and missile system. g the five years that Con- 
vair and Hughes have taken to perfect this installation, monthly 
meetings have been held to keep both manufacturers completely 
up to date on all design changes. In the initial period changes in 
equipment bulk were virtually inadmissible; and, since the fire- 
control is largely mounted in the nose, even small variations in the 
weight produced large changes in aircraft trim and optimum 
control design. 

In its final form the MG-10 fire-control weighs 1,700 lb, occupies 
28 cu ft and is installed as about 100 quickly replaced plug-in 
packages. So closely does it fit inside the airframe that great 
care was needed to ensure that the shock-mounted components 
could not strike parts of the aircraft during combat flying. At 
the front is the powerful microwave scanner beneath the large 
Zenith-made radome. The forward electronics bay, housing about 
half the total load, can be reached through four side-doors which 
extend a total of about 300 deg round the periphery of the bay. 
This is no mean structural achievement, particularly since aero- 
elastic distortion could impair electronic accuracy. Access to the 
centre bay is gained via a hatch beneath the cockpit and the rear 
electronics bay is reached through large doors just ahead of the 
main-wheel bay. 

Basic data, including pitot information from the nose boom, 
is centralized by the Servomechanisms master air data computer, 
and used to control flight instruments and the MG-10 system. 
Minneapolis-Honeywell developed the gyro system, sensitive to 
movements about the three axes. Three JR rate gyros are used, 
each with a threshold of 0.01 deg/sec, built up with Barber- 
Colman monitoring micro-positioners (roll and pitch synchronizing 
and heading-engage networks) to form a pilot-assist and yaw- 
damper a Bn actuates the elevons and rudder to counter- 
act random oscillation. It is worth noting that Hughes had to 
build a simulator to duplicate the — of the aircraft before 
the fire-control circuits could be design 

Armament of the F-102 comprises ‘six GAR-ID Falcons 
mounted on short rails which extend from the three missile bays 








518 


CONVAIR F-102... 
































logged many thousands of hours during conversion and 
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than previous i fighters) B-57 Canberras are 

employed as lock-on targets or as carriers for parachuted drones 

for live attack by Falcons. Exercises have indicated that the 102 
S.AF. fighter able to “splash” a B-52 i 
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“Night Fighter” by C. F. Rawnsley and Robert Wright, with a 
foreword by fFohn Cunningham. Collins, St. Fames’s Place, 
London, S.W.1. Price 18s. 


N the late summer of 1940 Luftwaffe bomber crews returned 
to base after their night raids on England to exchange unnerv- 
ing stories in the mess about R.A.F. Blenheims which suddenly 
appeared on their tails out of the night. A new and frightening 
change in air warfare was taking place—a change which, 17 years 
later, is resulting in the demise of the fighter pilot and ‘emphasis 
on the automatic interception missile. 

If those Luftwaffe crews had known the limitations of the early 
British airborne interception radar apparatus (“The Thing” as it 
was first known to sceptical R.A.F. crews), and the misgivings and 
disappointments attending its development, their morale might 
not have been so shaken. But they were not to know of “the 
delays and the doubts and the endless experiments, of the inevit- 
able patience that was required, of the untiring, meticulous atten- 
tion that had to be paid to a hundred details, of the sheer, hard, 
slogging drudgery that all went to make up success in this new 
form of air fig+ting.” 

This quotation comes from a book by two men who at different 
times served with the war’s greatest night fighter pilot, John 
Cunnin 

They tell their story in a simple, unselfconscious style, with 
none of the florid descriptive passages which sometimes mar the 
writings of men of action. Humour abounds: “The Thing itself 
appeared to be subject to the most amazing and infuriating num- 
ber of faults. The operators knew only that these fell into two 
categories: those which one could do something about by 
administering a gentle kick in The Thing’s vital parts; and those 
which produced the Awful Smell. The latter was always followed, 
unless one switched off at once, by volumes of smoke and anxious 
enquiries from the sharp end of the aircraft.” 

Now and again the reader of this book may pause to re-read 
a passage such as the following, which for its truth and simplicity 
is probably unsurpassed in aeronautical literature: “We were 
saying goodbye to the fine, free life that only those who have 
served with a squadron can know. My thoughts turned to the 
freshness of the dawn, and I remember the larks getting up from 
under our feet, the dew dripping from shrouded aircraft as heavy- 
eyed fitters pulled off the engine covers, the magical hush of 
evening as we sat outside the crew room on a warm summer 
night and Johan lazily tossed up pebbles to fool the twisting bats. 
And I saw again the razor sharp silhouette of the first patrol 
climbing away into the gathering dusk. I recalled the unforgettable 
smells: the sweet, nostalgic and quite incongruous mixture of 
wet grass and warm tarmac, of new mown hay and high octane 
petrol, and the whiff of dope thinners in the clean me te 


“My Fifty Years in Flying,” by Harry Harper. Associated 
Newspapers, Ltd., Carmelite House, London, E.C.4. Illustrated. 


Price 12s 6d. 
ACK in 1906, a young newspaper reporter wrote to Lord 
Northcliffe to say that he had designed a glider with pivoting 
wings that would enable a man to “acquire the art of aerial 
balance while gliding down the side of a hill.” 

His lordship had the project examined by a firm of engineers, 
who reported that the wing mechanism would make the glider 
too heavy to fly. But Northcliffe recognized in its inventor a 
blend of enthusiasm and journalistic training that would be useful 
to his newspaper, the Daily Mail; and ~~ is how Harry Harper 
became the sen gg s first air corres 

In this book Mr. Harper describes caine of his subsequent 
experiences, and they make grand reading, for man ae of the great 
pioneer flights were prompted by cash prizes offered by the 
Daily Mail and his was the task “yh re Gen 

He saw a young man named A Roe win the first of the 
prizes by flying a rubber-powered model 100ft in the grounds 
of Alexandra Palace in 1907. Two years later he stood on the 
cliffs at Les Baraqu Se 5 the impetuous Blériot asked his 
friends “Where is over?” and _— to fly there. 

In August 1909 Harper was at Rheims for that first wonderful 
air meeting, —_ shoulders with the almost-l 

“giants” of flying, Farman, Delagrange, the Voisin brothers, Glen 
Curtiss, Esnault-Pelterie, Latham, Santos-Dumont, Levavasseur, 
Paulhan and others known to so many of us only as names on 
the most glorious pages of aviation’s early history. 

Fortunately, we can relive much of the excitement and adven- 
ture of those days by reading this book, for Mr. Harper has lost 
none of his writing skill with advancing years; Far from being 
dry-as-dust history, his description of chasing Grahame-White’s 
biplane in a big steam-powered car d the London-to- 
Manchester race ‘of 1910, and of the aaa ritain that formed 
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the climax of the ding-dong battle between Beaumont and 
Vedrines in the four great cross-country races of 1911, are as 
lively and interesting as if the events took place yesterday. 
What does it matter that there are occasional errors such as 
a reference to Roe’s 1909 triplane as his first aircraft, a failure to 
realize that Cody’s title of “Colonel” resulted from a confusion 
of identity with his namesake Col. (Buffalo Bill) Cody, and an 
implication that Byrd, not Balchen, piloted the Floyd Bennett on 
the first flight over the South Pole? The facts can be found 
in any of a dozen aviation histories: the details that convert bare 
facts into living stories of high achievement can be given only in 
personal accounts by those who saw history being made and 
met the men and women who made it. That is why My Fifty 
Years in Flying is an invaluable addition to any reference library 
as well as a book to read and enjoy. J.W.R.T. 


“Helicopters Work Like This.” A book for young people by 
Basil Arkell and fohn Taylor. Phoenix House, Ltd., 38 William IV 
Street, Charing Cross, London. Illustrated. Price 8s 6d. 


HIS book contains much more than its title suggests. Not 

only does it describe the principles upon which helicopters 
work and how these were put into practice by Cierva and 
Sikorsky; it also enumerates the many existing types of helicopter 
and their varied uses, has an informative section on VTOL air- 
craft and goes into practical details about learning to become 
a helicopter pilot. Frederick Cook’s sketches, with their lively 
sense of movement, help to make the book an attractive proposi- 
tion for young people. H.W. 


“No Moon Tonight,” by D. E. Charlwood. Angus and 
Robertson, Ltd., 105 Great Russell Street, London, W.C.1. 
Price 12s 6d. 


GELDOM has any author conveyed so movingly what it meant 
to be confronted by a tour of thirty operations in R.A.F. 
Bomber Command in the winter and spring of 1942-43, knowing 
that one would almost certainly be dead after ten or twenty. Yet 
this is not a gloomy book, because its characters are not gloomy 
men and women. Max, Johnnie, Syd and all the others emerge 
as real | yy singing bawdy songs in a bus en route to Scun- 
thorpe a gay evening, because it helped them to forget the 
present; and sharing the breakfast table of a country clergyman 
a few days later, because it helped them to remember the past 
and to find some hope for the future. 

D. E. Charlwood was an Australian navigator of No. 103 
Squadron, operating in Halifaxes and then Lancasters, at a time 
when no crew from this squadron had survived a full tour of “ops” 
for several months. The story of his combat sorties do not 
dominate the narrative in the all-too-familiar “there I was” 
manner: yet they are never quite out of sight. The “30 ops” 
form the backcloth against which men come, live their little 
lives and are gone. 

He completed his tour and thus, by proving that survival was 
possible, instilled new hope in the strangers who had taken the 
place of his friends. J.W.R.T. 


“Empire of the Air,” by Viscount Templewood. Collins, St. 
James’s Place, London, S.W.1. Price 21s. 


LENGTHY account of the back-stage party haggling that 

preceded the General Election of 1922 will arouse little 
enthusiasm in the average reader when he begins this book. 
Then, suddenly, there appears a man whose person and foresight 
are above politics, from whom the then newly-appointed Secre- 
tary of State for Air—the author of this book—could be assured 
of wise guidance. Throughout much of the subsequent story 
that man, Trenchard, dominates the scene as surely as his example 
and doctrine still dominate the air force that he created. 

Never is the reader left in any doubt of the author’s feelings 
for Trenchard, whose ma; — portrait by Captain ‘.7" 
forms the frontispiece nly illustration to the book et, b 
acknowledging his debt to his counsellor and friend, om 
Templewood (Sir Samuel Hoare) also helps to explain his own 
vital réle in the formative years of a 's air a. 

With a lesser man at the Air Minis renchard might 
not have succeeded in keeping the Ro *Air Force independent, 
and his famous White Paper of 1919 on the future structure and 
duties of the Service would have come to naught. Nor would 
Civil Aviation, then controlled by the Air Ministry, have recovered 
so quickly from the depression of 1922-24. Indeed, Templewood 
set about his new task so enthusiastically that he was soon accused 
by Philip Game of having been bitten by a mad aeroplane. 

—— all precedent for a Minister, he began to shew his 

dence in aviation by using the primitive airlines on every 
possible occasion. In July 1923, he flew in a D.H.34 of Daimler 
Airways to the International Aero Show at Gothenberg, Sweden, 
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and less than two years later flew from Cairo in a Vernon troop 
transport on a tour of British bases in Iraq. 

Even these adventures paled into insignificance compared with 
his decision to travel on the first civil airline service from Croydon 
to India by Imperial Airways D.H.66 in the winter of 1926-27, 
accompanied by his wife. ¢ very detailed story of this pioneer 
flight recalls the leisure and pleasure of air travel at a time when 
speed and comfort were less, but when the pilot could divert to 
show his passengers the wonders of Ur of the Chaldees, and could 
“afford to unbend by displaying the various tricks and paces of the 
machine, sometimes upon three engines, sometimes upon two, 
sometimes only upon one.” 

Perhaps there was less reason for enthusiasm over Service 
aviation in the 1920s, because air forces had to make do largely 
with war-surplus aircraft, to the extent that squadrons in India 
were buying bits and pieces in the bazaars for patching up their 
obsolete equipment, and the airlines were struggling to find their 
feet. Yet these were the years in which the foundations were 
laid for future greatness, in Britain more than anywhere else in 
the world. 

We read in Empire of the Air of the great part that the Air 
Ministry and Royal Air Force played in surveying and pioneer- 
ing the Empire air routes, in sponsoring the start of the light- 
plane movement and in winning the Schneider Trophy. The 
decision to form a special Directorate of Scientific Research was 
taken in this period; so was the decision to equip R.A.F. aircrew 
with parachutes—not without heated objections from those who 
feared pilots might be tempted to bale out unnecessarily in action; 
the aero-medical service had its beginnings in an enquiry as to 
why and when accidents took place; and, perhaps most important 
of all, the Auxiliary Air Force and University Air Squadrons were 
brought into being. 

Now that the Auxiliaries have been disbanded, it is impossible 
to read Viscount Templewood’s comments on their formation 
and achievements (see Flight, March 8, 1957, page 303) without 
qualms and regret; but the important fact is that they did their 
job well when it was most needed. In virtually all other respects, 
the Royal Air Force of today is modelled exactly on the White 
Paper of 1919, which was a far more realistic, enduring and pro- 
phetic document on air power than the more-publicized 
pronouncements of Douhet, Mitchell or anyone else. 

Significantly, Templewood’s last act as Secretary of State in 
1929 was to have his wife lay the foundation stone of the R.A.F. 
College at Cranwell on which Trenchard had set such great store. 
The ceremony was “an act of bluff,” in the best traditions of 
British military history, implying that construction was under 


CATTLE 


N recent months the freight manifests of Hunting-Clan’s 

Africargo service have borne witness to the fact that air 
travel is being recognized by farmers in the Central African 
Federation and in East Africa as a safe and simple method of 
transporting cattle across great distances on the African con- 
tinent, and to import new blood from the United Kingdom. One 
of the largest cattle airlifts to a farmer was recently undertaken 
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way (when, in fact, it had not been authorized by Parliament) in 
order to present the imminent Labour Government with a fait 
accompli; but the plan was duly accepted. 

These are highlights of a book that is worthwhile and, except 
for the first few chapters, quite readable. oo such as 
“Quantas” and “Dornier-Woll” are regrettable; but the 15-page 
appendix giving a chronology of the principal British air events 
of 1917-1930 alone makes Empire of the Air worth OWT 


“*The Aeroplane’ Directory of British Aviation” (1957 
edition). Temple Press, Ltd., Bowling Green Lane, London, 
E.C.l. Price 21s. 

IS annual publication (“a complete guide to aviation 
throughout the British Commonwealth, its air forces, ministries, 
organizations, airlines, industries, flying clubs and aerodromes, 
together with a biographical section containing over 1,500 
entries”) appears this year with various modifications further to 
improve its long-accepted value as a work of reference; notable 
among them is an expansion of the section devoted to aeronautical 
training. 


OTHER BOOKS RECEIVED 


Gear Hobbing and Shaving, by A. Sykes, B.Sc., Wh.Ex., 
M.1I.Mech.E., M.I.P.E., M.S.A.E. David Brown Industries, Ltd., 
Huddersfield. Price 25s. 

Famous Fighters of the Second World War, by William Green. 
Macdonald and Co. (Publishers), Ltd., 16 Maddox Street, London, 
W.1. Price 18s. 

Problems of Vision in Flight at High Altitude, Agardograph 13, 
by Thomas C. D. Whiteside. Butterworths Scientific Publica- 
tions, 88 Kingsway, London, W.C.2. Price 35s. 

Radio Telemetry, by Myron H. Nichols and Lawrence L. 
Rauch. Chapman and Hall, 37 Essex Street, London, W.C.2. 
Price 96s. 

Physics in Meteorology, by A. C. Best. Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, London, W.C.2. Price 
18s. 

The Turn of the Tide, by Arthur Bryant. Collins, 14 St. 
James’s Place, London, S.W.1. Price 30s. 

Global Strategy, by A.V-M. E. J. Kingston-McCloughry. 
Jonathan Cape, 30 Bedford Square, London, W.C.1. Price 18s. 

Battle Hymn, by Dean E. Hess. Peter Davies, Ltd., 38 Bedford 
Square, London, W.C.1. Price 15s. 

The Science Book of Space Travel, by Harold Leland Goodwin. 
George G. Harrap and Co., Ltd., 182 High Holborn, London, 
W.C.l. Price 10s 6d. 


CARGO 


by a Dakota of Hunting-Clan African Airways, based in Salisbury. 
On two chartered flights, eight heifers, one bull and three sheep 
were flown from Nairobi in Kenya to Mbeya in Tanganyika for 
Mr. Leo Egan. The bull and the heifers were bred in Kenya, 
but the sheep were imported from the United Kingdom and 
had arrived in Nairobi by the Africargo service the previous 
day. The animals travelled in pens specially designed by a 
Hunting-Clan engineer and constructed by a Salis- 
bury company, and they arrived in excellent 
condition. Asked what were the advantages of 
air-freighting his livestock, Mr. Egan replied that 
he considered the danger of tsetse contamination 
encountered on a road journey was thus eliminated, 
as were the possibilities of delays. 

In the same week that a Rhodesian farmer sent 
six sheep by Africargo service to Kenya a Jersey 
bull calf arrived in Salisbury from London, together 
with twelve racing pigeons, and a wild cat was 
despatched from his native bush to an English zoo. 
Earlier in the month a miniature zoo, which included 
a leopard and two zebra among the large number of 
animals, reptiles and birds, left Lusaka by Hunting- 
Clan—a present to the Chester Zoo from the 
Northern Rhodesian Government. So many dogs 
and cats travel on the Africargo service that they 
have become a regular feature of the load manifest 
of almost any aircraft on any day. 


A Red Poll bull (a.u.w. 1,400 Ib) being loaded on to 

Hunting-Clan African Airways Dakota at Nairobi for 

a chartered flight to Mbeya. Two Red Poll heifers and 

three Hampshire Down sheep travelled in the same 

aircraft. Six heifers had made the same journey during 
the previous week. 
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DESTROYER AND CONVOY 


HEAD-ON, the English Electric P.1A (above) presents a_ in Flight last week. Breasting the air waves in echelon, the 

Blackburn Beverley C.1s (below) are on the strength of No. 
47 Squadron, R.A.F. Transport Command. These massive 
freighter/troopers have opened up new tactical possibilities. 


fearful aspect—as well it might, for its successors are likely 
to become the R.A.F.’s last manned bomber-killers. The 
newest development to date—the P.1B—was first illustrated 











—for Service Aircraft: 


System with Evaporation from Converter 


were made in 1919 various experiments were undertaken 
with liquid oxygen. The implications of the storage of a 
fluid at — 183 deg C were severe. Steel containers were subject to 
brittle cracking; vacuum insulation was required; and the copper 
vessels used had to be wire-bound and consequently very heavy. 
Only quite recently have techniques advanced sufficiently for 
liquid-oxygen apparatus to be reconsidered as a replacement for 
the traditional system of storing gaseous oxygen under pressure; 
but the weight and space savings that are possible are considerable. 
Under development by British Oxygen Aro Equipment, Ltd., of 
Bridgewater House, St. James’s, London, is a liquid-oxygen instal- 
lation with “converters”—stainless-steel vacuum-insulated storage 
containers which evaporate the liquid as it is required. 


Wier the first trials with high-altitude breathing apparatus 





Capacitance gauge and amplifier (left) and contents gauge. The 
capacitance unit embodies germanium or silicon transistors. 


The maximum quantity of oxygen required by a modern single- 
seat fighter is about 4 lb per flight. With a gaseous system the 
amount of oxygen available from a high-pressure cylinder is limited 
by the minimum inlet pressure at which the regulator will work 
and by the effect of reducing-valves and line pressure drops. Hence 
—say British Oxygen Aro—the residual pressure (from a cylinder 
charged to 1,800 Ib/sq in) may be 200 Ib/sq in; and the system 
may occupy as much as 1,500 cu in installation space and weigh 
(even without the mounting structure) about 30 Ib. 

The liquid system, on the other hand, is stated to be safer 
because it is stored under a much lower pressure (less than 
100 Ib/sq in). The oxygen flow is similarly regulated by demand 
and delivered at low pressure to the oxygen regulator. it is to be 
expected that with such a low storage temperature evaporation 
will occur; how much is lost in this way depends upon the volume 


Modern Oxygen Technique 


Liquid Storage 





FLIGHT 





The prototype 3'2- 
litre —_liquid-oxygen 
converter developed 
by British Oxygen 
Aro Equipment. Made 
of stainless steel and 
vacuum-insulated, it 
weighs six pounds 
and is eight inches in 
diameter. 





of the container, but there is no difficulty in producing an installa- 
tion that will satisfy an aircraft standby allowance of 24 hours, 
and with penalties of only 1 Ib in weight and 1.0in in diameter 
this period can be doubled. The 24-hour installation utilizes a 
24-litre converter claimed to show a space saving of 63 per cent 
and a weight saving of 57 per cent over the equivalent gaseous- 
oxygen cylinders; but the slightly larger 34-litre converter has so 
far been further developed by the company. The 2}-litre con- 
verter weighs 5 lb empty and 11.25 lb full. After 24 hours the 
weight will have reduced to 9.7 lb by evaporation but sufficient 
oxygen will be left for one sortie. 

An interesting proposal is to measure the contents of the con- 
verter with a capacitance gauge embodying germanium or silicon 
transistors; this is comparable in weight with mechanical gauging 
and considerably more satisfactory during filling operations. 
Mechanical systems also suffer from errors due to pressure fluc- 
tuations while the pilot is breathing. The converters are normally 
charged from a small mobile service trolley. 

In the demand-regulator circuit there is a pressure opening and 
check valve (weighing 0.75 Ib) to ensure that oxygen is delivered 
at an acceptable temperature, and a vent and build-up valve are 
included in the system to control the pressurizing or venting of 
the converter, which cannot be filled unless it is first vented. The 
valve is switched to the pressure-build up position before the 
aircraft takes off and the system pressure then increases to its 
working value. When the system is operating, a pressure-switch- 
operated “eye-ball” blinker indicates the flow; it can be mounted 
anywhere in Day vicinity of the regulating controls. 

Al oxygen requirements for a fighter sortie are quite 
modest aime British Oxygen Aro), a liquid-oxygén system can 
confer a worthwhile sa in weight and installation space. If, 
through vulnerability, duplication is considered (only a small emer- 
gency supply is required) the saving in weight becomes significant, 
and in a bomber—with several crew stations—it may be importent. 


THE SOPWITH TRIPLANE (continued from page 510) 


The feelings of the other school of thought were nowhere better 
expressed than by Cecil Lewis in Sagittarius Rising: 

“, . . one day the Sopwith Triplane arrived at Martlesham for tests. 

“Of all machines, the Triplane remains in my a 43 the best 
—for the actual pleasure of flying—that I ever took up. It was so 
beautifully balanced, so well-mannered, so feather-light on the stick, 
and so comfortable and warm. It had ‘what was then a novel feature, 
an adjustable tailplane to trim the machine fore and aft. Set correctly, 
with the throttle about three-quarters open, the Tripe would loop, 
hands off, indefinitely. Not for this, but for its docility, the lack of all 
effort needed to fly it, and yet its instantaneous response to the lightest 
touch, it remains my favourite. Other machines were faster, stronger, 
had better climb or vision; but none was so friendly as the Tripe 
After it I never wanted to fly anything but a scout again, and on active 
service I never did.” 

The only major modification to be made to the Triplane was the 
fitting of the smaller tailplane and elevators. The original Pup- 
type tailplane spanned 10ft lin and had an area of 23 sq ft; the 
area of the elevators was 11.8 sq ft. The smaller tailplane had a 
span of 8ft and an area of 14 sq ft whilst the elevators were of 
9.6 sq ft. The new tail could be distinguished by the outwards 
rake of its tips: the original had the “cut-back” form of the 
Pup tailplane. 

Official notification of the introduction of the new tailplane was 
given in February, 1917. Units were instructed to modify their 
aircraft as the new surfaces became available, and to return the 





withdrawn tailplanes and elevators to the Sopwith Company 
for modification. 

The reasons given for the fitting of the smaller horizontal tail 
were that it enabled the 130 h.p. Clerget version of the aircraft to 
be dived vertically, and that it improved control response in the 
looping plane. Its introduction may have been inspired as a result 
of comparative trials conducted at Dunkerque, between a Nieu- 
port Scout and a Triplane, both fitted with the 130 h.p. Clerget 
engine. The report of these trials indicated that the pilots thought 
that there was little to choose between the aircraft for climb and 
manceuvrability; the Triplane was faster at 15,000ft; but the 
Nieuport could dive vertically at nearly twice the speed of the 


—- 
e date of these trials is not known, and there is no indication 
of the type of tail fitted to the Triplane which was the subject of 
— comparison, but there can be little doubt that it had the larger 
surface. 
A Triplane with the smaller tail was tested by the Design 
Flight, Eastchurch, and was reported on in the following terms : 
“The decrease in horizontal tail area has resulted in making the 
machine much more handy. The fore and aft stability is not so good 
but there is sufficient control to gst the machine out of any position 
possible whilst figh —~ In effect it is considered that the alteration 
has improved the ¢ from a war point of view.” 
(To be continued) 




















la- 


ter 


is- 











19 April 1957 


CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns; the names and addresses of the 
writers, not for publication in detail, must in all cases accompany letters. 


That Perpendicular Airship 
HY do you want to spoil the U.S. Navy’s little joke by 
treating it with such deadly seriousness? [“Cock-eyed 
World” caption to photograph published on p. 328, March 15.] 

It is a simple exercise in measurement and proportion to ascer- 
tain that the vertical height included in the picture of the Los 
Angeles, in the vertical plane of the mooring-mast, was about 
850ft. The ordinary hand camera, not equipped with a wide- 
angle lens, includes a vertical distance equal to three-quarters of 
the horizontal distance from the object; it therefore follows that 
this photograph was taken at a point about 1,100ft distant hori- 
zontally from the base of the mast. 

I have shown this point at “O” in the enclosed diagram. (You 
will appreciate that for the sake of clarity I have turned the 
diagram through 90 degrees in azimuth.) The line OC then repre- 
sents the sightline joining the camera lens to the tail of the airship. 
To find the true position of the tail in space, then, all we have to 
do is to take a pair of dividers, open them to the scale equivalent 
of 700ft, the airship’s length, place one point at P and strike an 
arc cutting the line OC with the other—which reveals, alas, that 
the actual position was at A, and the ship was pitched nose-down 
rather less than 15 degrees! 

I have long since forgotten the true length of the Los Angeles; 
but if it was no more than about 650ft [656ft—Ed.] there 
are then two positions which the tail might have occupied, B and 
C. But if common sense is not sufficient guide, the perspective 
of the photo shows plainly that B is right and C is ridiculous 
and impossible. : 

Your correspondent Mr. H. N. Walker [March 29] oe 
up in his reasoning, but his conclusion was perfectly sound. (But 
he ought to have realized that the building could hardly have been 
60ft high to the eaves, as his theory required.) As a matter of fact, 
with all respect to the photographic “experts” mentioned in your 
footnote to his letter, the perspective strongly suggests that the 
photo was taken at a wider lens-angle than I have allowed for— 
though not necessarily with what would be called a “wide-angle 
lens”; and as it is clear that the ship’s trim was nothing out of the 
ordinary, there is no special reason why it should not have been 
trimmed absolutely level at the time. N. YOUNG, 

Neatishead, Norfolk. Wing Commander. 


Refugee Airliners 

N reply to readers Kofoed and Moss’s letters regarding the 

Focke-Wulf Condor, G-AGAY, I should like to submit the 
following. 

As stated, the aircraft was written off at White Waltham in 
August 1941. Prior to this she had arrived some little time before, 
and underwent some sort of overhaul in the Air Transport 
Auxiliary hangar. It was, as far as I remember, intended that 
the aircraft should be used as some sort of flying classroom, for 
pupil navigators while under training as pilots for A.T.A. 

Capt. Hansen was still the pilot at this time, and after the 
overhaul it was arranged with Fighter Command that the aircraft 
should be test-flown one Saturday afternoon (at, I believe, 4-4.30 
p.m.) along the main Western Region railway lines between White 
Waltham and Woodley. At the appointed time a fierce summer 
storm blew up, but in view of the difficulty of obtaining permission 
to fly the aircraft, Capt. Hansen decided to carry out the test flight, 
and he took off on time. 

Some thirty minutes later the aircraft appeared back over the 
airfield, and made a normal approach, perhaps a little fast in view 
of the conditions prevailing, but landed safely, only to slither 
across the field with wheel brakes locked, and finish over the 
fence at the far side. The undercarriage collapsed, and the aircraft 
‘was damaged beyond repair. Luckily none of the occupants was 
inj , 
The aircraft was, incidentally, at this time camouflaged on the 
top surfaces, and in Training Command yellow on the under 
surfaces. 

It was said at the time that Capt. Hansen was somewhat broken- 
hearted over the loss of the Condor. Afterwards he was engaged 
on ferrying duties with A.T.A., until he was killed at a West 
Country airfield, when another aircraft landed on top of the Anson 
he was taxying. 

I would like to add my thanks for the excellent and most interest- 
ing articles on the Ensign, and join reader Kofoed in hoping that 
this will not be the last one dealing with — transport 


aircraft. . D. BRown 
Maidenhead, Berks. (Late A.T.A./R.A.F.V.R.). 


[Other letters concerning the Condor appeared last week.—Ed.] 














W/C. Young’s diagram, amplifying his letter in Col. 1. 


Ensign Class—the Author’s Postscript 


‘THE story of the Ensign poomnyps'’s first flight [as told in Part 1 

of “Ensign Fleet,” Flight, February 15] is now deemed to be 
not quite accurate and requires rectifying. The rudder was, in 
fact, over-balanced, so that considerable difficulty was experienced 
in bringing it back to a central position. With both feet on one 
rudder pedal, Eric Greenwood was able to push it back to neutral 
by bracing himself against the seat and holding it there while 
Turner-Hughes flew the Ensign round until speed was reduced 
sufficiently for a safe landing. 

The first occasion on which an Ensign was used for ferrying 
R.A.F. personnel to France was on September 2, 1939, when 
Captain H. H. Perry made two flights, carrying thirty officers, 
mechanics and their equipment on each occasion. Three other 
Ensigns were employed on similar services, including G-ADSU 
and G-ADTB. 

The scene of Euterpe’s forced landing in December 1939 was 
Leamington Spa airfield, near the village of Bishop’s Tachbrook, 
the old Leamington Flying Club’s home in pre-war days. Although 
the airfield was very small in size, Ensigns and Whitleys used it 
regularly during the early war years. 

The identities of the three Sabena aircraft involved at Merville 
on May 23, 1940, were unfortunately omitted. The two S.M.73s 
so a na OO-AGS and OO-AGZ, while the DC-3 was 


_ Although all Ensigns were partially stripped of interior furnish- 
ings during 1940, B.O.A.C. decided that during the conversion 
to Mk 2s, they could be further stripped and a total of 1,124 Ib 
added to the payload. G-ADST Elsinore served as the develop- 
ment aircraft and stripping consisted of removing all light luggage 
racks, upholstery and grounds from the forward cabin, promenade, 
centre and rear cabins and the rear passenger-entrance. Doors 
between the centre cabin, forward cabin, forward freight com- 
partment and the promenade were removed, plus the purser’s seat 
and doors between the pantry and promenade, as well as the buffet 
equipment except the bench, fixed shelves and sink. The Elsan 
closet was also removed from the rear lavatory. Nothing was 
stripped from the aircraft forward of the bulkhead at hoop six, 
and the door leading to the navigator’s compartment was left in 
position, as were the curtain rails for the black-out material. 

Other modifications included the installation of two extra tanks 
of 354 gal each in the wings, making a total tankage of 1,772 gal 
and increasing the range in still air to 1,900 miles (or, with 334 per 
cent in reserve, 1,425 miles). The last three Ensigns to be con- 
verted to Mk 2 standard, Egeria, Empyrean and Euterpe, were 
treated in this way. Normal tankage in the Mk 2 version was 
1,064 gal, with a still-air range of 1,143 miles: but with 334 per 
cent in reserve, it was reduced to only 857 miles. 

The interior colour scheme for G-AFZU Everest differed from 
previous Ensigns by having blue walls and a silvery-white ceiling. 
Everest and her stable mate, G-AFZV Enterprise were originally 
planned to have seating accommodation suitable for service on 
Empire routes, but owing to B.O.A.C.’s war-time requirements 
they were never installed. The A.W.27 was known by A.W.A. 
under three distinct type (or design) numbers: the Empire model 
as Type 195, the European model as Type 196 and the Mk 2 
version as Type 216. 

It is now certain that the delivery route to Cairo, via Lisbon - 
Gibraltar - Malta, was never used, although Everest would have 
flown this route had she not been attacked. Enterprise was the 
second machine scheduled for delivery, and the route was then 
changed to Bathurst via Gibrsltar, with no stop at Lisbon. 

When Cyclone engines were first installed, the cowlings had the 
familiar cooling gills fitted. But soon after their (the Ensigns’) 
arrival at Cairo, they were removed. The reason for this was 
probably due to cooling trouble in tropical climates, as they would 
have been permanently open and causing a small amount of drag. 






























CORRESPONDENCE 


A curious feature of the Ensign’s main wing spar, not previously 
publicized, is that it was possible for the flight engineer to crawl 
into the spar through a 4ft-square opening, whenever visual engine 
checks were required while in flight. But the noise inside the 
spar was quite indescribable and did not encourage frequent use. 
Although synchronization of the four Cyclone engines could be 
obtained through the rev indicators, the latter were not always 
reliable, and the flight engineer often had to synchronize them by 
ear. Another unique feature of Ensign maintenance, common to 
both marks, was the nacelle platforms that were actually part of 
the nacelle, each engine having two, one on each side. The photo- 
graph enclosed clearly shows this feature on G-ADSV Explorer 
during refuelling operations at Takoradi. 

The Ensign’s main undercarriage was, perhaps, the most interest- 
ing feature of all. Designed by the A.W.A. team, it was built with 
the assistance of Automotive Products, who supplied the Lockheed 
hydraulic retracting gear; and by Aircraft Gommpenenm, whose 
patented hydraulic jack carried the undercarriage entirely by means 
of the retracting strut. The oleo legs were designed and manu- 
factured by A.W.A. from an especially strong Swedish steel, and 
the waole unit was ingeniously designed to lie completely flat when 
in the retracted position. This was achieved by folding the rear 
struts of each unit, so that the wheels travelled backwards and 
upwards into the engine fairings, coming to rest behind the main 
wing spar. The attention required to ensure that the complicated 
electrical and hydraulic systems functioned satisfactorily was really 
a jo> for a scientist. In an emergency, the winding-down of the 
undercarriage was a man-sized job that took approximately 20 min! 
As Messrs. Dobson and Humphreys mention in their letters 
(March 15), the method of retracting and lowering this massive 
undercarriage was a fascinating sight; but it is not really surprising 
that the hydra ulic jack found it hard work—in some cases the time 
for retraction took as long as ninety seconds. 


MILES H.D.M. 105 


The diagonal and vertical struts and the stub wing largely repeat 
the construction of the wing. The diagonal has a single light 
diaphragm spar with extruded T-section booms and pressed 
flanged lightened ribs. The nose section is covered by rolled L72 
skin to form a torsion box and light skinning is used aft of the 
spar. This construction is largely “blind” and use is made 
throughout the wing and spar construction of Avdel countersunk 
rivets which contain an integral mandrel that is afterwards milled 
off: the skin finish obtained is excellent. 

The stub wing—with two spars—and the vertical sgrut (with 
three) follow the well-proven construction methods already out- 
lined. The vertical strut is sealed to form an integral 13-gallon 
tank on each side. Fuel is lifted by the engine-driven pump; no 
booster pump is required. Although a total capacity of 26 gal is 
adequate for the experimental and test work that the H.D.M. 105 
is required to do, consideration is being given to an engine-nacelle 
fuel installation and, for the H.D.M. 106, a system of much greater 
capacity. A longer nacelle is in any case to be fitted for aero- 
dynamic reasons. Mechanical contents-gauging of such a deep 
tank also presents some prob!ems; Miles’ approach is to measure 
the pressure head of fuel in the tank. 

Nearly all the remainder of this aircraft is standard Aerovan: 
the same undercarriage (moved outboard to below the vertical strut 
which carries the loads through to the centre section), the same 
fuselage, cockpit and tailplane. The end-plate fins have been 
extended below the tailplane, but—unless single-engined flying 
indicates a need for their retention—these may later be abbre- 
viated. It is also proposed to fit a servo tab to reduce the 
rudder-pedal loads. 

Since the a‘rcraft first flew on March 31, steady progress with 
flight testing has been made. Early experience promises very 
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Mentioned in Mr. Peter Moss’s letter are the hinged nacelle-covers 
which formed maintenance platforms for the engines of the Ensigns. 


A rather strange coincidence has recently been discovered: the 
dates of obsolescence for all Ensigns was fixed by Imperial Airways 
to occur seven years from the date of delivery. Shas rendered them 
due for replacement in 1945-6, and it was in 1945 that the sur- 
viving seven Ensigns were withdrawn from service and returned 
to the U.K. for dis 1 in 1946! 

Built like battleships, Ensigns never suffered structural failure; 
nor did they cause loss to human life, even in a forced landing. 
They gave long and invaluable service when most needed and 
were the cause of awe and envy with American personnel when 
they landed at the odd U.S.A.A.F. base. This reminds me of the 
story told by Captain Prichard, who — a es alongside a 
Flying Fortress on one occasion: “ ntrol 
Officer gazed for a while at the two AEE ‘ieee wih t a gesture 
towards the Ensign, he remarked, “Gee, what a hunk of rivets!’ ” 

Ruislip, Middlesex. PeTeR W. Moss. 


Cinderella DC-3s 
I FEEL I must express my appreciation to your contributor 

“H.W.” for his history (Flight, March 15) of ex-R.A.F. 
GAOT ee transformation into Aden Airways’ newest DC-3, 
G-A 

The author’s report is, in my opinion, a tribute to the ingenuity, 
coupled with boldness of enterprise, shown by Eagle Aircraft Ser- 
vices, Ltd. Perhaps it is out of place to compare the renovation 
of anything so prosaic as an aircraft to the restoration of a paint- 
ing; and yet there is indeed a similarity between the two. The 
restorers, whether they be engineers or paint-and-canvas experts, 
start with a worn and we! relic and, by skilled workmanship, 
restore it once again into a thing of beauty. 

From the purely esthetic angle, the C-47/DC-3 unquestion- 
ably repays restoration—and this despite the fact that its basically 
unchanged exterior design goes back to 1935. 

Eagle, I understand, have also recently rebuilt yet another 
ex-R.A.F. Dakota. This is G-AOYE, which, starting life in 1943 
as a U.S.A.A.F. C-47B (serial No. 42-24166), was transferred to 
the R.A.F. in 1944, becoming FL510 in Transport Command. 
Its constructors’ serial number is 10028. 

In conclusion, an American correspondent has recently told me 
that even today there are scores of “ ey Birds” (the U.S.A-F. 
nickname for oY: lying about on various Pacific islands and in 
Burma, Thailand, Indonesia, the Philippines and even, possibly, 
in remote parts of India and China. One of the biggest (and most 
successful) U.S. firms eer: in o—— C-47s 
to executive DC-3s—Remmert-Werner Inc. of St. Louis—have 
“seriously considered” a combined project (with U.S.A-F. assist- 
| to bring back to the U.S.A. a “limited number of these 

-47 relics.” 


Nairobi, Kenya. Dennis M. POWELL. 
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(continued from page 505) 


satisfactory fulfilment of the wind-tunnel-based performance 
figures given below. Exploitation of this experimental prototype 
will be in the hands of a joint company formed by F. G. Miles 
and Hurel Dubois, to be called H.D. et M. (Aviation), Ltd. The 
projected Lycoming GO-480-powered H.D.M. 106 (some details 
were given in Flight for August 31, 1956), which is, in effect, a 
larger and more powerful production model, would follow the 
general layout of the 105 but would be of all-metal construction 
with a larger fuselage that would accommodate fifteen passengers 
or freight. A typical load, made possible by the rear loading door, 
would be a medium-sized motor car. Another project is the 
H.D.M. 107, a twin T-33 turboprop army support version with 
similar aerodynamically conferred economy, short take-off and 
payload versatility features of this happy Anglo-French combina- 
tion. But Miles’ resurgence does not only embrace light freighters; 
on Monday last week, Miles’ other new prototype, the sleek M.100 
Student, left the hangar for the first time to do engine runs, and 
another in the long line of Miles trainers took a step nearer the 
date of its first flight. Shoreham is being firmly planted on the 
industry’s airfields map. 


H.D.M. 105 
: Two Blackburn Cirrus Majors 
Dimensions: Span, 75ft 4in; length, 34 ft 4in; gross wing area (exclusive of 
struts), 279 sq ft; aspect ratio, 20.5. 
Weights: Gross weight, 6,000 ib. Payload, 2,000 Ib. 
Performance: Take-off (flaps at 30 deg) ground run, 284 yd; Cnsanee ° 50fe, 
644 yd. Climb, both engines, 657ft/min at sea level; 550fc/ /min at 1,500fc. Soin 
q 


aoe climb at sea level (20 deg flap), 88ft/min. Single-engine - at 1 a 
jax. sea 


(20 deg flap), 57ft/min. Service ceiling, both engines, 16, " 
speed, 127 m.p.h. Cruising speed at 2,200 r.p.m. at 3,000ft, 116 m.p.h. (These 
performance figures are based on propellers as fitted to the Aerovan. Higher 


maximum and cruising speeds are obtainable with propellers of coarser pitch.) 
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Pressurization-ventilated Battery 


A BATTERY said to be the first produced in Britain with 
“built-in ventilation” is being fitted as initial equipment on 

the Vickers Viscount 800 series and Vanguard aircraft, and is also 
available as a replacement for the Viscount 700. Known as the 
Dagenite 12-ECM 13-VA, it is a 24-volt battery with a capacity 
of 25 amp-hr, Koa by Peto and Radford of 137 Victoria 
Street, London, S.W.1. 

The cell vent-plugs are not exposed but vent into a compart- 
ment on the top of the battery; and this compartment is con- 
nected to a pipe leading through the outside skin of the aircraft. 
Differential pressure from the aircraft air-conditioning system 
ensures passage of air through the compartment with consequent 
expulsion of the gases via the escape pipe. 
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Ultrasonic Cleaning Equipment P . a ane 
: uring his recent tour of the Handley Page factories, referred to in 
L  prcew te ae =! eee Sane Sas _ —_ our news pages last week, Prince Philip visited the apprentice training 
ments. Lod 99. Uxbridge Road. Ealing Pe &, W.5. The school. He is seen here examining trainees’ work and equipment in 
»] “> > > > b . : 

Dawe type 413 Ultrasonic generator, drawing only about 250W ‘PRY with the ——, ate — H. Deacon (left) and 
from the mains, provides power at 38 kc/s, which is sufficient w Frecencn Menetey rage. 
for transducers with a total area of 30-40 sq in. This area is 
ample for a standard one-gallon tank or two haif-gallon tanks : 
each having the transducer unit built into its base. Alternatively, New Cabin Tables 
ae — immersible Pe mye sa (2gin by 8in by 3in high) THE airliner passenger table illustrated on this page is one 
~~ a e ye mee os aie chen tanks. por be manufactured by Hickman, Ltd., of North Circular Road, 

o a ae ve. —_ = — 4° at it can ; London, N.W.2, to the requirements of B.E.A. for installation 
used on products difficult to clean properly by conventional in their Viscounts. It is made in two forms, as four-seater or 
means; that it removes dirt without damaging surfaces; and that .iy_seater units, and maximum weights are 26} Ib and 36} Ib. 


widies me an - cleaned _— gene yay them. A. The legs fix rigidly to the floor rails by means of toggle action 
at ~ am existing Cleaning media can be used in conjuncuon = clamps and fold into the centre section of the body for ease of 
with ultrasonics. stowage when the table is not in use. 


Sub-contract Versatility 


N illustrated brochure has been published by Greenpar Engi- 
neering, Ltd., East Industrial Estate, Harlow, Essex, 
describing the different aspects of their work as manufacturers 
of components and assemblies for the aircraft and other industries. 
The company specializes in heat-treatment techniques; but its 
services also include turning, milling, grinding and salt-bath 
processing (as noted in our recent description [April 5] of Edgar 
Percival E.P.9 production, Greenpar Engineering have under- 






taken machining, heat-treatment and other work in connection The Hickman 

with this aircraft). There is also an electrical division which “Pullman” table 

specializes in co-axial connectors. in the open 
Managing director of the company is Mr. J. L. Green, who position. 


founded it in 1945. The first products were hydraulic motor 
jacks and compounds for sealing up burst pipes; but later—and 
especially since moving from London to Harlow in 1951—the field 
of activities has widened considerably. 


The efficiently designed new building into which, as reported in The rim of the table leaf is formed from 
“Flight” of April 5, the B.B. Chemical Co., Ltd., have moved their an aluminium extrusion with anodized 
administrative offices. It was opened on March 25 by Mr. C. Bennion, finish, and the table-top is fabricated 
chairman of the British United Shoe Machinery Co., Ltd. The name from 18 s.w.g. light alloy sheet covered 
“Bostik” identifies the Leicester chemical firm's principal products—  0n both sides with Vynide. The under- 
sealants and adhesives. side of the table is fitted with a shelf 
and elastic band so that when the leaf is in the vertical position 
it will retain papers, periodicals and brochures. 

The table leaves are pivot hung to the centre section and 
operate independently against friction washers which hold them 
in place at any angle. The legs and the end-caps are stove 
enamelled in any colour to order. 

Tables of this type have also been supplied to Aer Lingus and 
Indian Airlines Corporation. 






















Automaticity in Flaw Detection 


NEW semi-automatic ultrasonic flaw-detector—claimed to be 
unique in this country and possibly in Europe—has been 
developed for their own use by James Booth and Co., Ltd. (Argyle 
Street, Birmingham, 7), specialists in light alloys. The apparatus 
is designed to scan high-strength light-alloy plates and various 
types of extrusions, thus affording a continuous and permanent 
record of any fault in the materials. The detector, which is stated 
to provide a highly accurate cross-check on existing equipment, 
has been put into routine use at the company’s Kitts Green, 
Birmingham, plant. 

The work to be examined is placed horizontally in a water- 
filled tank, 40ft long and 4ft wide, and a testing probe is moved 
over its upper surface. The probe is mounted on a mot 
carriage which can travel the length of the tank, transverse posi- 
tioning being effected by a threaded shaft. 

The probe is connected through a screened cable to an instru- 
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ment console containing a standard ultrasonic flaw detector. The 
latter gives visible indication, in the form of “peaks,” of the trans- 
mission pulse and also of the reflections from the upper and lower 
surfaces of the material under test. A smaller peak between the 
two reflection peaks indicates a flaw. Coupled to the detector are 
two standard monitors, one of which gives audible warning if the 
intensity of the transmission pulse falls below a predetermined 
level; and the other reacts, also audibly, to defect signals above a 
certain magnitude. 

Movement of the carriage, and of the transverse motion of the 
probe, is governed by a separate controller-recorder unit in such 
a way that the whole required area of the work is progressively 
scanned. A visual record of the scanning process is given on a 
disc of Teledeltos electro-sensitive paper, which is marked by a 
stylus that reproduces the movements of the probe. Whenever 
the defect monitor receives a signal above the pre-set magnitude 
it causes a spark to be discharged from the stylus to the paper, 
and the resultant pattern of charred dots thus reveals the pattern 
of faults in the material under examination. 





Mr. J. O. Hitchcock, a director of the Mond Nickel Co., Ltd., 
has been elected a director of Henry Wiggin and Co., Ltd. 
. * * 


Mr. L. C. Harman, divisional administration executive of Smiths 
Aircraft Instruments, Ltd., has been appointed to the Board of 
Waymouth Gauges and Instruments, Ltd., one of the Smiths group 
of aviation companies. 

* * * 

Aeroservices, Ltd., announce that their registered office address 
has now changed from Croydon Airport to East Hoathly, Lewes, 
Sussex; and that their share capital has been increased from 
£1,000 to £10,000. 

. . 

Mr. M. J. J. Richards has been appointed manager of the 
London branch sales office of the British Aluminium Co., Ltd., at 
Park Avenue, North Circular Road, London, N.W.10, with effect 
from May 16 in succession to Mr. W. J. Allen, who retires on 
that day. 

* . * 

Langford and Hill, Ltd., Warwick House, 9 Warwick Street, 
London, W.1, have been appointed distributors for a new German 
patent flexible-curve rule known as the Hansa-Cobra. Designed 
for draughtsmen and commercial artists, it is made of polythene 
material with a core of soft metal, so that it can be bent to any 
required shape and will remain in that position. 

* a * 

On March 20 the Lord Mayor of Leicester, Alderman A. Halk- 
yard, visited the main factory of the John Bull Rubber Co., Ltd., 
at Leicester. After a tour of the works he was invited to dig the 
first spadeful of earth from the foundations of a new extension 
which is to be a research centre and office block for Metalastik, 
Ltd., one of the John Bull subsidiaries. He also saw a display of 
products manufactured by the John Bull group of companies, 
including Precision Rubbers, Ltd. 

* * . 

From Rocol, Ltd., Ibex House, Minories, London, E.C.3, 
comes information about R.T.D., a reamer, tap and drill lubricant 
designed for heavy working pressures in “difficult” modern 
materials, where frictional heat, galling, scuffing, wear and seizure 
may be experienced. Among advantages claimed for R.T.D.’s 
“balanced content of additives” are the reduction of friction at 
lower cutting speeds and prevention of welding at higher ones; 


This portable elec- 
tronic megaphone, 
which uses trans- 
istors instead of 
valves, is a product 
of Pye Telecom- 
munications, Ltd., 
Newmarket Road, 
Cambridge. It 
weighs only 5 Ib, 
uses small torch 
batteries and is 
credited with a 
range of a quarter 
mile or more. 








FLIGHT, 19 April 1957 


IN BRIEF 






























The James Booth ultrasonic test-tank (see adjacent description, begin- 
ning on page 525), showing the rail-mounted carriage and the probe. 
The latter is also moved transversely by means of a threaded shaft 


while tools may be given a longer life through a reduction of 
cutting temperatures and elimination of dangerous stresses 
occasioned by undue heating. The manufacturers state that the 
lubricant causes no corrosion of tools or work. 
* . . 
Export Packing Service, Ltd., announce that Mr. R. Lennox has 
been appointed a director, with effect from April 1. 
* * * 
Lt-Col. G. J. W. Turner, chairman of Wright’s Ropes, Ltd., 
and the Rollason Wire Co., Ltd., has been appointed High Sheriff 
of Warwickshire for 1957. 


* * * 


E. K. Cole, Ltd., announce that Mr. S. A. Clodd, works manager, 
radio and television, since 1950, has been appointed an executive 
director of the company. 


Mr. £. J. Catchpole, MS. in A., 
B.Sc.(Eng.), MAAS., AF.R.AeS., has 
been appointed ger of the bonded 
structures division of Aero Research, Ltd., 
Duxford, Cambs. After a final year's 
specialization in aeronautical subjects ot 
Northampton Engineering College, Lon- 
don, Mr. Catchpole studied for a year at 
the Georgia Institute of Technology, 
U.S.A. He joined Aero Research from 
Vickers-Armstrongs in January 1956. 








An electronic computer—one of the Hec general-purpose type 
made by the British Tabulating Machine Co., Ltd.—has been 
installed by the Morgan Crucible Co., Ltd., to prepare and 
analyse employees’ salaries and payrclls. 

* + * 

Mr. Walter Wehtje, who has retired from the managing 
directorship of the Atlas Copco Group, is succeeded in that posi- 
tion by Mr. Kurt A. Belfrage, who has been deputy managing 
director since 1955. 

* * * 


Dowding and Doll, Ltd., 346 Kensington High Street, London, 
W.14, have produced an illustrated leaflet describing the Ahcol 
“Rotamill” rotary-workhead milling machine, for which they are 
sole distributors. 

* * * 

The Consolidated Pneumatic Tool Co., Ltd., 232 Dawes Road, 
London, S.W.6, has issued a new 24-page catalogue describing and 
illustrating the “Power Vane” range of air-powered grinders and 


providing appropriate data tables. 
* * . 


Mr. J. ‘A. Smale, who retired recently from the post of engineer- 
in-chief of Cable and Wireless, Ltd., has become technical con- 
sultant in telecommunications engineering to Marconi’s Wireless 
Telegraph Co., Ltd. He was with Marconi’s from 1919 until he 
transferred to Cable and Wireless in 1929; before the last war he 
organized the development of a system of emerg wireless 
circuits overseas which later proved of inestimable value to the 
Allies when enemy action put many cable routes out of operation. 
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Beverley Accident Inquiry 


[N a statement to the House of Lords last week (similar to one 
made in the House of Commons by the Air Minister) on the 
R.A.F. Beverley accident at Drayton, near Abingdon, Berks, on 
March 5, the Parliamentary Secretary to the Ministry of Defence, 
Lord Mancroft, said that from evidence and inspections of part 
of the fuel system found in the wreckage it was clear that a 
non-return valve between one port tank and the feed collector box 
had been fitted in reverse. Lord Mancroft added: “Charges have 
been preferred under the Air Force Act against the airmen 
believed to be responsible for the incorrect fitting of the non- 
return valve.” 

The inquiry had confirmed that the flight was correctly 
authorized, the crew properly qualified, the passengers fully 
briefed and the pilot justified in taking off under the weather 
conditions prevailing. The aircraft took off normally on instru- 
ments but while it was climbing there appeared to be a serious 
fuel leak behind No. 1 engine. 

After detailing the procedure adopted by the captain for return 
to the airfield, Lord Mancroft said: “At an early stage in the let- 
down the gauge for No. 2 port fuel tank showed an unusual loss 
of fuel. As the aircraft turned to begin the return approach the 
captain ordered full power from the three active engines. No. 2 
engine failed to respond, and the aircraft began to lose height and 
speed.” 

The aircraft became uncontrollable, struck some power lines 
about 30ft above the ground and then some trees, severing the 
port outer mainplane. 

“The accident was due to loss of power on Nos. 1 and 2 engines 
on the port side, which resulted in the aircraft being unable to 
maintain height. This loss of power resulted from No. 1 engine 
having been feathered as a precautionary measure when what 


Parliamentary Announcement Gives Incorrectly Fitted Fuel-system Valve as Primary Cause 


appeared to be a fuel leak was observed and from the cutting of 

0. 2 engine owing to fuel starvation.” 

Fuel starvation was caused by the incorrect fitting of the non- 
return valve in the supply line from No. 1 port tank, by the fact 
that the fuel supply from the other main tank had been shut off 
after No. 1 engine was feathered, and finally because the fuel 
supply from the two smaller port tanks was turned off throughout 
the flight. 

“The captain of the aircraft must bear some responsibility for 
the accident in that, contrary to the operating instructions for the 
handling of the aircraft’s fuel system, the supply of fuel from 
the two smaller tanks on the port side was turned off throughout 
the flight, although some fuel was available in these tanks. 

“The captain lost his life in the accident. No evidence was 
found of any malfunctioning or failure in the aircraft itself, nor 
did the circumstances of the accident bring into question the use 
of R.A.F. Abingdon as a Transport Command airfield.” 

The Air Ministry said later that two airmen, Cpl. E. Sutton and 
C/Tech. W. H. N. Griffiss, of R.A.F. Station Abingdon, were 
being held on a charge under Section 46C of the Air Force Act. 
[Section 46C lays down that any person subject to Air Force law 
who “is guilty of any act or neglect likely to cause damage to or 
the loss of any of Her Majesty’s aircraft or aircraft material” shall 
be liable on conviction by court-martial to imprisonment for a 
term not exceeding two years.] 

The Beverley concerned in the accident was an aircraft of 
No. 53 Squadron which had just taken off from Abingdon on a 
flight to Malta and Cyprus. Three crew-members, and 12 officers 
and airmen flying as passengers, lost their lives. Two civilians, 
in a house demolished by the aircraft, were also killed. Two 
crew-members and one passenger were injured. 





D.H. PROPELLERS DIRECTORSHIP 


NNOUNCED last week was the appointment of Mr. H. G. 

Sturgeon, O.B.E., as deputy managing director of 

de Havilland Propellers, Ltd. He is responsible to Sir Ralph 

Sorley, who continues as managing 
director and deputy chairman. 

Mr. Sturgeon is well known in the 
electronics and light engineering indus- 
try, in which he has engaged 
almost continuously over the past 25 
years—lately as assistant managing 
director of Ultra Electric, Ltd. He 
joined that company in 1944 as deputy 
chief engineer, becoming chief engineer 
in 1945 and assistant managing director 
in 1956. 

In pre-war years he held responsible 
posts—mainly concerned with produc- 
tion control and factory planning—with 
several well-known engineering firms. On 
joining Ultra Electric in 1944 he 
assumed control of their research and engineering division, and 
later he directed the expansion of the special products division. 
Among many of the projects brought to production during his 
tenure of office were electrical controls for turbojets and turbo- 
props, equipment for anti-submarine warfare, and the Sarah 
search and rescue system. 


THAT TELEVISION MAST 


[8 a recent issue we published a note from a correspondent who 
alleged that the M.T.C.A. did not appear to be acting in the 
best interests of safety in the matter of the proposed I mast 
at St. Hilary, Glamorgan, five miles from Rhoose Airport, Cardiff. 
The Ministry’s comment, appended to our ph, was that 
its representative at the inquiry had stated that the mast would 
not cause an obstruction within the terms of the recommenda- 
tions laid down by I.C.A.O. 

The British Air Line Pilots Association continues to regard 
the prospect of a second television mast near Rhoose (there is 
already a B.B.C. mast at Wenvoe, also five miles from Rhoose) 
as “unacceptable.” It complains that the M.T.C.A. witness at 
the inquiry was not available for cross-examination, and says that 
the Ministry’s action is “tantamount to condoning a policy based 
a om lowest attainable and required level of safety instead of 

e est.” 

Obviously, adds B.A.L.P.A., the basis of all arguments for and 





Mr. Sturgeon 


against the erection of an obstacle near an airport must be based 
on I1.C.A.O. recommendations; but, it is argued, these are recom- 
mendations, must be applied as such and not as the strict 
letter of the law. Would the Ministry (asks the Association), 
quote I.C.A.O. as justification for putting a 1,000ft-high television 
mast five miles from London Airport? 


DEFENCE STATISTICS 


ETAILS of cuts in the defence programme, as outlined in 

the Defence White Paper, are given in Defence Statistics, 
1957-58, published on April 5 by the Stationery Office, price 6d. 
Figures in the pamphlet show that, before deducting expected 
U.S. aid, just over £548m will be spent in the coming year on 
defence production and research, representing a cut of over 
£64.5m on the figure for 1956-57. The bulk of this cut will fall 
on production and research for the Army and Navy, with only 
a relatively small reduction for the R.A.F. 


EAST GERMAN IL-14 FOR EXPORT 


A GLOSSY coloured brochure—in English—on the II-14 was 
distributed at the recent Leipzig International Fair by the 
National Aircraft Industry of the East German Republic, which 
is building the aircraft under licence. It describes the I-14 in 
some detail, and the presentation is clearly aimed to impress 
potential Western purchasers. 

The following dimensions and performance details are the first 
official figures for this Ilyushin “Convair 240 counterpart” to have 
been published :— . 

Dimensions: span, 104ft; length, 69.8ft; height, 25.9ft; wing area, 1,075 sq ft. 

Weights: gross, 36,300 Ib; payload (18 passengers), 9,900 Ib; 26 passengers, 
9,700 Ib; “construction”’ weight, 6,400 Ib (18 passengers), 26,600 Ib (26 passengers) 

Performance: max. speed, low level, 247 m.p.h.; max. cruising speed at 10,000ft- 
217 m.p.h.; economical cruising speed, 200 m.p.h.; range at 200 m.p.h. and 6,560ft, 
with 18 passengers and 660 U.S. gal., 1,345 miles; 26 passengers and 462 U.S. gal, 
937 miles, both including one hour’s stand-off; max. range at economical cruising 
speed, 2,000 mies; service ceiling, 2,950ft; take-off run, 1,540ft; take-off distance 
to a height of 81.8ft, 3,340ft; landing run, 1,410ft approx; landing distance over 
81.8fc, 2,820fr. 


The engines are 14 —— double-bank radials rated at 
1,900 h.p. at 2,600 r.p.m. The propellers are 12.45ft four-bladers. 


The Ilyushin I-14 epgenrs to suffer from the small capacity 
rb - passenger cabin. No operating costs are included in the 


ure; figures from another source were published in our issue 
of April 5. " 
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(Left) A seetion of the Bristol drop-tank assembly shop, where the internal frames are fitted to the nose, centre and tail sections. (Right) One 


as ~a 





of the production processes is the “curing,” by batteries of infra-red lamps, of the resin bonding of the frames to the shells. 


Plastic Drop Tanks 


Bristol Aircraft Receive Fifth Export Order 


Hawk fighters, received recently by Bristol Aircraft, Ltd., 

is the fifth overseas order which the company has signed 
within the past twelve months. It brings the total value of the 
firm’s drop-tank exports within this period to more than £125,000. 
Previous orders include 100-gallon standard tanks for Hunter 
aircraft of the Swedish, Peruvian, Swiss and Danish air forces. 
In addition, Bristol have concluded licensing agreements with 
three Continental aircraft companies for the manufacture of the 
100-gallon standard plastic tank. 

Drop tanks for jet fighters and bombers constitute one of the 
major items of non-recoverable expenditure in modern warfare. 
In Korea, for example, the United States Air Force every week 
dropped thousands—at a cost of two to three hundred pounds 
each. These tanks were usually made of light alloy, and it became 
obvious that a search must be made for alternative, “non-strategic” 
materials. Following an extensive research and development pro- 
gramme, Bristol Aircraft, Ltd., are now supplying the British 
Services with large quantities of tanks made of an asbestos- 
reinforced phenolic material. 

These tanks are stated to show an improved aerodynamic 
performance in comparison with their metal equivalents, and 
tests have shown that an aircraft fitted with them can fly at 
supersonic speeds without trace of the buffeting which is normally 
experienced at lower speeds when it is fitted with metal tanks of 
the same shape. 

To avoid a variety of types and sizes umeconomic to produce 
and presenting complicated storage problems, Bristol tanks are 


A’ order for plastic drop tanks for the German Navy’s Sea 


designed to a standard range, varying in capacity from 50 to 
500 gal. It is proposed that all new British aircraft requiring fuel 
drop tanks will use this standard range and existing Service 
aircraft are, where possible, being adapted accordingly. The 
100-gal standard tank fitted to the Hunter has proved entirely 
satisfactory at ne pe speeds and is fully combat rated. Stan- 
dard 150-gal tanks will be used with the Wyvern, the D.H.110 
Sea Vixen and the N.113 Scimitar; the last-named will also carry 
the 200-gal standard tank. 

Non-standard plastic tanks, designed to replace metal tanks for 
aircraft already in production, include a a wing-tip tank for 
the Canberra, a 75-gal pylon tank for the Sea Hawk (the first 
plastic drop tank in the world to receive full design approval), and 
pylon and wing-tip tanks for the Venom, The company has also 
designed and built a 250-gal ventral tank for the Javelin—the first 
“high-performance” ventral tank ever manufactured in plastic. 

All the standard tanks are made in three parts—nose shell, 
centre section, and tail shell, and alternative capacities can 
obtained by varying the length of the centre section, which is 
a plain cylinder. 

One of the most important features of the three-section design 
is that it permits compact storage and ease of assembly and 
dismantling. The components can be nested together to save space 
in the ratio of 3:1 (a particularly important consideration in air- 
craft carriers) and are assembled by means of simple mechanical 
joints secured with bolts. No glue is used, and the tanks can be 
put together in the field by two or three unskilled men in 10 to 
15 minutes without complicated tools or equipment. 





A ROYAL AERO CLUB YEAR 


ly his report to the recent annual general meeting of the Royal 
Aero Club, the chairman, Mr. Kenneth Davies, said that the 
financial standing of the club remained sound; since January 
this year the administration had been divided into two sections, 
club-house and aviation activities, following the recofnmendation 
of a working party after a monthly deficiency on the house account 
had caused concern. A new committee, the aviation committee, 
had been formed to supervise the Aviation Centre at London- 
derry House; the Centre is financially independent, but if there 
should be a loss it would be met from the aviation fund and not 
in any way from members’ subscriptions. 

Speaking of the Aviation Centre, Mr. Davies said that during 
1956 the air touring department’s three-year C. of A. scheme 
had once again increased its scope, and there were now 19] 
private aircraft using this schedule as compared with 175 in 
1955. The British Gliding Association had had “a record year 
of growth” under its leader Philip Wills; there were now 18 
full and 16 associate member clubs flying (together with private 
owners) over 175 gliders, and during 1956 a record number of 
long-distance flights had been achieved. The Association had 
done much towards the revision of the proposed new airways 
and control zones the M.T.C.A. plan to introduce. 

The Popular Flying Association had continued to build up its 
strength, now having 78 groups. Amateur constructional activity 
had shown “encouraging signs” and over 60 sets of drawings for 
the Druine Turbi and Turbulent had been sold. 





FORTHCOMING EVENTS 


Apr. 22 ow @ Cub: s Tiee Moth Silver Jubilee Race Meeting, 
Apr. 25. Helicopter, “Association: toms. & + at Port 
pie * Said,” by Lt-Col. . T. Scott 

pr. 29- 


May 4. Institute of Metals: Spring Meeting. 
Apr. 30. R.Ae.S.: Section Lecture: “Purpose and Problems of 
Research Aircraft,” by F. P. Yowens, A.F.R.Ae.S. 
May 4. — Interplanetary Society: Film Show. 
May 4. Surrey ay ene Se Anniversary. 
May 5. Ae Greves du Mont Saint-Michel: Second 
a Rally, Avranches Aerodrome. 


May 5. By mA: Club: Aerobatic Competition, Sywell. 
pre e& : Annual General Meeting 
y 


3 . Ae.S.: Main Lecture: First Lanchester Memorial Lecture, 
by Dr. T. von Karman, Hon.F.R.Ae.S. 

May 10. Helicopter Ameena: “Military Helicopter or in 
Malaya,” by W/C. W. R. Williams, 0.B.E., 

May 14. R.Ae.S.: Section Lecture Fy! _ echniques in ,;—_— 
ture,’ by W. A. Baker. Grad.R 

May 15. R.Ae.S.: Graduates and Stedents Sestion: “Guided Weapon 

24. Research and Development,” by W. H. Stephens. 


nme 2. Paris Aero Show, Le Bourget. 
oot” "8. SBAC Show, Farnborough. 
R.Ae.S. Branch Fixtures (to May 1): 
19, Coe, as Annual General Meeting. Apr. 24, London Airport, 
~petare Trends in in Rpg 7 ” by L. S. Snell; Gloucester, A.G.M. “~ 
ry Fis gn “Technical Publications, ”" by Maj. H. 
Cees Leicester, ‘Pioneers,’ by r; Luton, 


valores hing” Powerplonts ts for m, oper Fi we b ra W. Morley; 
= reat! rsonic Flight,” by 
Weybridge, "he ral Meet 
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CIVIL 
AVIATION 


Seen here on test at Vickers Weybridge 
plant is the first new aeroplane ever ° 
to leave a British factory painted in 
the highly prized colours of K.L.M. It 
is PH-VIA, “Sir Sefton Brancker,” the 
first of the Dutch airline's order— 
placed in June 1955—for nine 
Viscount 803s for “mid-1957” delivery. 


VISCOUNTS FOR EAGLE 


OTWITHSTANDING the 
frustration which led both Air- 

work and Hunting-Clan to dispose 
of their Viscounts, another leading 
British independent airline, Eagle 
Aviation of ndon, announce the 
purchase of three Viscount 810s. 
The aircraft will be delivered in 
December 1958 and January 1959. 

Eagle state that the Viscount 810 
was chosen “because of its suit- 
ability for the airline’s route pattern in Europe and the Middle 
East.” A 70-seat layout is planned. The Eagle sale brings the 
total number of Viscounts sold to 367. 

A report from an American source hints that the Brazilian 
airline Varig has also decided to order Viscounts for its domestic 
routes—and 707s for trunk services. 


AIR TRAVEL MADE EASY 


[7' is one of I.A.T.A.’s greater achievements that a passenger can 
fly anywhere from anywhere by any number of airlines on one 
ticket. Though he pays for this ticket in his own currency, his 
trip may involve the expenditure of francs, guilders, dollars, lira 
—indeed, any kind of foreign exchange. He is charged in these 
currencies, but he never realizes it. The complex interline 
accounting which makes the process possible takes place behind 
the scenes in the I.A.T.A. Clearing House in London. 

This branch of I.A.T.A. was founded in 1947 by three far- 
sighted airline men—Mr. Vince Long of American Airlines; Mr. 
M. van Pelt, then of K.L.M.; and Mr. R. L. Weir of B.E.A. 

They were all present at a luncheon held in London on April 9 
to celebrate completion of the Clearing House’s first decade. The 
gathering was small and befittingly distinguished. Sir William 
Hildred (who had flown from Montreal for the occasion) was host; 
and the chief guests were Mr. Harold Watkinson, Minister of 
Transport and Civil Aviation, and Mr. Cameron F. Cobbold, 
Governor of the Bank of England 

Sir William, whose epigrammatic powers increase rather than 
diminish with his years, spoke of I.A.T.A. as a “mechanism 
without power”—and without any desire for it. “The power,” he 
said, egg Bee at Mr. Watkinson, “is elsewhere—and is 
such that a ster can scribble ‘Abracadabra’ on a file and 
up go landing fees 334 per cent.” (“50 per cent,” corrected Mr. 
Watkinson lightheartedly.) Of the Bank of England Sir William 
said that, without the Governor, the Clearing House could never 
have started, still less endured 

Mr. Arthur Quin-Harkin, manager of the Clearing House— 
who was a joint host with his colleague Mr. Alan Fry—welcomed 
the other guests. Besides the three founders already mentioned, 
these were :— 

Lord Douglas, president of I.A.T.A. and chairman of B.E.A.; Mr. 
Francis E. Andrews, assistant vice-president of the Chase Manhattan 
Bank; Mr. A. V. Leslie, a . on and present chairman 
of LA.T.A. Financial eS r. ” Strath, aeaneh, the Royal 
Bank of Canada; Mr. W. Farey- 14 M.P.; 
Deputy Secretary, MITGA, » Major j. R. Metriadlen LA-T.A. Execu- 
tive Committee and member of B.0.AC; Mr. G. T. Meller, — — bp 
formerly of B.O.A.C. and first chairman ‘of I.A.T.A Financial Co 
mittee, 1945-46 (he is now with the Shell Petroleum Co., Ltd.); ond 
Mr. S. H. Mearns, C.A., senior partner, Whinney, Smith and Whinney. 


TO CO-ORDINATE LONDON’S FOUR AIRPORTS 


A NEW post has been created by Mr. Harold Watkinson, 
Minister of Transport and Civil Aviation, for the supervision 
of all the airports serving London (London Airport, Blackbushe, 
Stansted and—when opened next spring—Gatwick). Its first 
occupant will be Mr. R. S. F. Edwards, who will be known as 
General Manager, London Airports. 

His authority will cover every aspect of the work of the air- 
ports; and he will, say the Ministry, pay special attention to the 
commercial aspects of air transport. The commandants under 











him will concentrate on their day-to-day operational activities. 

Mr. Edwards, who is 46, entered the Ministry of Transport as a 
highways engineer in 1936, and since the war has been largely 
concerned with shipping affairs. He became shipping attaché at 
the British Embassy in Washington in 1951, and since 1954 has 
been the Ministry’s Director of Sea Transport. 


GARUDA CHOOSES THE ELECTRA 


| Lad, is $= that Garuda Indonesian Airways have ordered 

Lockheed Electras, and are arranging financing through 
the US S. Export Import Bank. Garuda thus become the fourth 
foreign airline to purchase Electras, the others being K.L.M., 
Braathens and Loftleidir. The order brings total Electra sales 
to 135. It is reported also that United Airlines’ interest in the 
Electra is reviving. 


NEW B.K.S. SERVICE TO IRELAND 


Tro wy ago, on April 17, B.K.S. Air Transport were due to 
open a DC-3 service between Dublin and Newcastle. The 
occasion was to mark the first regular service by a private United 
Kingdom operator between this country and Eire, following upon 
the new agreement between the two countries which ends Eire’s 
monopoly. A ceremony to mark the occasion was to be held by 
B.K.S. in the Shamrock Rooms, Dublin, after which the inaugural 
flight was due to leave for Woolsington Airport, Newcastle. There 
it was to be met by the Mayor of Newcastle. 


NEW EXAMS FOR PILOTS 


WHEN a pilot applies for a new type of aircraft to be included 
in his licence he has to pass an examination based on the 
A.R.B.’s flight manual for the aeroplane concerned—even though 
it may be in the same A.R.B. Performance Group as an aircraft 
for which he is already licensed. 

The system, which has caused a good deal of unnecessary work, 
has now been streamlined. As from May 15, a pilot applying for 
a new type-rating will be required to take an examination appro- 
priate to the particular group in which the type falls—i.e., A, C, D 
or Unclassified, as set forth in British Civil Airworthiness Require- 
ments. To this end the A.R.B., with the agreement of the 
Ministry, has prepared four separate books entitled Specimen 
Performance Charts, which provide generalized performance 
charts and information for each Group. These publications do 
not relate to any particular aeroplane, but they show the type of 
presentation required for each Group. 

An important change is that a pass in Group A (Britannia, 
Comet, Viscount, DC-7C, etc.) will exempt a pilot from further 
examination in any group, Similarly, a pass in Group C will give 
exemption for Group D (Auster, E.P.9, Pioneer, etc.). Passes in 
Groups D and Unclassified will, however, exempt a pilot only 
from further examination in aircraft of the same groups. 

The new Specimen Performance Charts are obtainable from the 
A.R.B.’s office at Greville House, 37 Gratton Road, Cheltenham, 
Glos., at the following prices post free: Group A, 17s 6d; Groups 
C and D, 12s 6d each; Unclassified, 10s. The ’ new generalized 
examinations will take place from May 15, and candidates will be 
required to provide themselves with the appropriate charts for 
use in the examination. 
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CIVIL POWER 


T is announced that the P. and W. J57 and J75 transport jet 

engines have been certified by the C.A.B. for commercial use, 
thus becoming the first American turbines to receive the Board’s 
approval. The J57 has been in operational use in U.S.A.F. and 
Navy aircraft—the North American F-100, McDonnell F-101, 
Convair F-102, Chance-Vought F8U, Douglas A3D and F4D, 
Boeing B-52 and KC-135—for several years, and it has been in 
full scale production since 1953. More than 8,000 have been 
delivered. Pratt and Whitney estimate that by the time the first 
DC-8s and 707s go into operation J57s (JT3s in civil terminology) 
will have accumulated 4} million operational hours. 

The J75 (JT4) has been certified at a considerably less developed 
stage than the J57. Full-scale production at Pratt and Whitney’s 
East Hartford plant, Connecticut, is not expected to start until the 
summer, although the engine has been extensively tested on the 
ground, in a B-45 test-bed and in F-106s and Republic F-10>s. 
Development has also benefited from earlier experience with the 
J57, which was of similar axial-flow twin-spool design. Pratt 
and Whitney estimate that the J75 will have accumulated 350,000 
operational hours by the end of 1959. 


DUTCH “INTIMIDATION” OF THE U.S. 


‘THE outcome of the long-drawn-out negotiations between the 
Dutch and the Americans for new K.L.M. traffic rights in the 
U.S. is that K.L.M. may now fly from New York to Curacao in the 
Dutch West Indies, with landing rights at Miami. More important 
to K.L.M. is the further agreement that Houston, the rich oil city 
of Texas, can now be included in the airline’s Montreal-to-Mexico 
service. But K.L.M. did not obtain rights to serve Los Angeles— 
a great disappointment to the Dutch, who have always wanted to 
fly from Amsterdam to the U.S. West Coast. 
The major American carriers are not at all happy about the 
new agreement, which (says the Air Transport Association) 
“contains the seeds of very great, damage to the interests of the 
American people . . . the product of a campaign of intimidation 
conducted with great dexterity and determination by the Dutch 
airline against the Government of the United States, [whose] 
interests have been subordinated to the interests of a reputedly 
very wealthy foreign flag airline, which in the course of its cam- 
paign was supported by hints that its sponsoring government 
simply might not bother to keep other commitments unless the 
airline got exactly what it wanted.” 


THE NEW AUSTRIAN AIRLINE 


AS’ briefly recorded last week, the year-long struggle between 
the opposing Austrian political parties, each of which set up 
its own en has at last been resolved by the formation of a 
single operating company to be known as Oesterreichische Luft- 
verkehrs. S.A.S. will own 15 per cent of the shares, and another 
Scandinavian operator—Fred Olsen—will own another 15 per 
cent, A further 28 per cent will be held by the shareholders of the 
previous Austrian Airways (backed by S.A.S. and the Socialist 
Party) and the remaining 42 per cent by the shareholders of the 
previous Air Austria (sponsored by K.L.M. and the People’s 
Party). 

It is understood that the new company will begin operations 
with Viscounts provided by Fred Olsen, who have four on order. 
It is significant that K.L.M. do not appear to be included in the 
new arrangements. 


DECTRA ON THE AIR 


AIRLINE interest in Dectra—the long-range Norgh Atlantic 
navaid which promises to solve the problem of North Atlantic 
traffic congestion—is mounting encouragingly. In addition to 
B.O.A.C., five operators—Swissair, K.L.M., PanAm, T.C.A. and 
S.A.S.—have now expressed a desire to participate. The stations 
in Newfoundland are already transmitting, and the stations in 
Britain should be transmitting very soon. Plans are now well 
advanced for a Valiant and an aircraft of the Canadian Department 
of Transport to evaluate the chain as soon as it is in operation. 






























































President Chamoun of Lebanon is seen here at Beirut before embark- 
ing on a Middle East Airlines Viscount. He was bound for Ryadh, 
capital of Saudi Arabia, for an official visit to King Saud. 


Success may mean that I.C.A.O. will recommend Dectra as the 
standard aid for the North Atlantic, and perhaps for other routes. 
Aircraft using Dectra, instead of being required to maintain separa- 
tions of 120 miles (lateral) and 30 minutes (longitudinal), will be 
able safely to reduce these separations to 30 miles and 10 minutes 
respectively. The system was described in last week’s Flight 
special issue, devoted to flying aids. 


BREVITIES 


FRORMERLY manager of the B.O.A.C. Britannia fleet, Captain 
W. B. Houston has been appointed the Corporation’s training 
manager following the death of Mr. R. J. Cooper. Capt. Houston 
will continue as manager of the Britannia Fleet for the time being, 
and Capt. A. S. M. Rendall has been promoted to be his deputy 
in this capacity. 

* . * 

Captain L. J. Brugman, senior pilot of K.L.M., has been 
appointed commodore of the airline’s fleet. 

- * . 

On May 9 Skyways will operate a new coach-air service between 

London and Nice for a return fare of less than £20. 
* * * 

On April 14 a B.E.A. Viscount 802 opened a new service 
between London and Dublin, thus marking the end of Ireland’s 
ten-year monopoly of anaes to and from the United Kingdom. 

* . 

The Prime bee announced in Parliament on April 2 
that new regulations had been proposed for joint investigations 
into accidents to Service aircraft using civil aviation facilities, 
or vice versa. 

* + * 

A new edition of the ABC booklet Civil Aircraft Markings, 
with new photographs and with all the data revised, has been 
published (Ian Allan, Ltd., Craven House, Hampton Court, 
Surrey), price 2s 6d. 

+ * * 

The Boeing 707 is due to fly in a few weeks’ time with a com- 
plete set of noise suppressors. So far only two suppressors at 
a time have been flight-tested. The weight of each suppressor is 
said to be 85 Ib—about half the figure which has been estimated 
by Douglas for the DC-8. Weight may increase when the sup- 
pressors are incorporated with thrust-reversers. 


A “Flight” photograph 
taken recently at Cointrin 
Airport, Geneva, of Swiss- 
air's Twin Pioneer. The 
aircraft is on charter from 
Scottish Aviation, and 
during the busy ski-ing 
season has been operating 
frequent feeder services to 
such resorts at St. Moritz. 
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International Aeradio are providing telecommunications 
engineering staff to assist the Ghana Government. 
* oe * 


Starting today, April 19, Alitalia will include Salisbury in its 
DC-6B service to Johannesburg. 
. * 

Seaboard and Western made a net profit in 1956 of £173,500. 
Revenue amounted to £6.7m. 

* ” * 

T.C.A. operations last year showed a surplus of £557,000 on 

e revenue of £3,330,000—a record. 
* . 

Following the Budget tax-relief on petrol, B.E.A. have removed 
the five per cent surcharge on domestic fares. The Corporation is, 
however, planning—along with other European carriers—to 

increase its apm! fares by five = cent on May 1. 
* 


T.W.A. claim that refusal of the aaa to join their routes to 
Frankfurt thro London and to Zurich and India through 
Paris was “solely responsible for failure to make a profit on 
international operations in 1956.” T.W.A. reported a net loss in 
1956 of more than £800,000, compared with a profit in 1955 of 
£1.93m. The loss was incurred in spite of increased revenues. 

* * * 


Irish investigators have blamed the pilot for the Swissair 
Convair 440 accident at Shannon last July. The probable causes 
are stated to have been the execution of an abnormally steep turn 
with insufficient visual —— from the ground, and the impair- 
ment of the pilot’s proficiency as a result of the length of time he 
had been on duty. 
























Officials of Finnair watch a David Brown 30 IDT tractor demonstrating 

its haulage capacity on the snow-covered airport of Centala, Helsinki. 

Equipped with chains, it had just successfully towed a 100,000 Ib 

PanAm DC-6B across a 6in-thick carpet of snow and ice and in a 
strong gale. The Finns placed an order. 


CLUB AND GLIDING NEWS 


O celebrate the Tiger Moth’s 25th birthday, a “Tiger Moth 

Silver Jubilee Race Meeting” is being held at Sandown air- 
port, Isle of Wight, on Easter Monday, April 22, The winner 
will receive a t — presented by Alderman Basil Monk, a vice- 
president of the Surrey Flying Club. 

In addition to the races (limited to Tiger Moths and flown over 
a course some five miles in length, three laps constituting a heat) 
there will be aerobatics and demonstration flying in a Chipmunk 
and a Comper Swift from Elstree. 


PIFIIETH applicant for a set of plans for the Turbulent ultra- 
light single-seater was Mr. Stanley McLeod, of Winnipeg, who 
accordingly received the drawings free, with the compliments of 
the Popular Flying Association. 


SECOND international rally to be organized by the Aéro-Club 
des Gréves du Mont Saint-Michel at Avranches Aerodrome 
(Manche) will take place on Saturday May 4, and Sunday, May 5. 
The winner of last year’s rally was a London pilot, Mr. Willingar. 


ON Saturday, May 25, the Elstree Flying Club is holding an 
‘at home” and flying display, objects of which are to show 
the club to the general public, to point out to local residents that 
it is undertaking serious flying training, and to give people a chance 
of seeing plenty of small aeroplanes on the ground and in the air. 
Elstree also announce that they hope to start a full-time course 
for the Commercial Pilots’ Licence in the middle of May. 


[IN its tenth annual report the Association of British Aero Clubs 
and Centres (whose annual dinner was reported in our news 
pages last week) records that current membership totals 104 clubs, 
centres and groups. Reviewing its first ten years’ existence, the 
Association recalls its success in obtaining the amendment or 
relaxation of certain regulations—for example, the reduction to 
10 hours of the previous 15 hours’ solo flying before the grant of 
a P.P.L.; and it stresses that no type of activity “which fairly falls 
within the ambit” of the flying club and air centre movement is 
too small to merit its concern. 


[SET aircraft (other than helicopters) were involved in 61 
accidents during 1955, out of the total of 96 recorded in 
A Survey of the Accidents to Aircraft of the United Kingdom in 
the Year Ended December 31, 1955, recently published for the 
M.T.C.A. by Her Maijesty’s Stationery Office at 2s 6d. Seven 
of the accidents to light aircraft were fatal. 

Three of the accidents are attributed to reckless flying, the 
aircraft concerned in each case having stalled and spun while the 
pilot was carrying out aerobatic manceuvres near the ground. 
“Exhibitionism of this nature,” the Ministry comments, “is costly 
= lives and contrary to the best interests of private and club 

ying.” 

Seven accidents are attributed to failure to compensate for 


wind conditions. The Ministry claims that there has been a steady 
increase in accidents of this type over the past few years, and that 
“this suggests that pilots of light aircraft are exercising insufficient 
care when taking off or landing in crosswinds or gusty conditions.” 
Six accidents are attributed to failure by the pilot to observe 
aircraft or other obstructions. In two of these cases aircraft 
collided with other aircraft on the landing area and in three cases 
with radio masts or high- tension cables. “These accidents,” the 
Ministry concludes, ‘ ‘emphasize that pilots must maintain a most 
careful look-out at all times.’ 
The sections of this report relating to commercial-aircraft acci- 
dents were the subject of a note on page 353 of Flight for March 15. 


N appeal has been made by the British Gliding Association 

for glider-towing aircraft, which the B.G.A. wishes to hire 
during the National Glidi Championships, being organized by 
the Surrey Gliding Club at Lasham from July 27 to August 5. 

It is expected that each aircraft will do approximately 15-20 
hours’ flying during the period; the organizers can provide ex- 
perienced pilots to fly them; they will be well looked after and can 
be hangared at night. Offers should be sent as soon as possible to 
David Darbishire, Oakhurst, Frith Hill Road, Godalming, Surrey. 


A CLUB record was set up on Saturday, April 6, by John Holder 
of the Southdown Gliding Club, when he flew 90 miles in its 
Olympia from Firle to a point three miles south of Salisbury. 
Describing the flight, the Southdown publicity officer, Ray 
Marshall, says that Holder gained 1,450ft above the site, “crossed 
the long gap in the South Downs by Lewes, and carried on for 
50 miles along the Downs to Petersfield. From then on the flight 
became a purely thermal one, and a further 40 miles was made 
until the closing weather made a landing necessary three miles 
south of Salisbury at Coombe Bissett.” 


Two other gliding records were set on that date by 
members of the Surrey Gliding Club. Lt-Col. Anthony Deane- 
Drummond, in a Skylark 3, flew from Lasham to Land’s End, 
a distance of 215 miles, in 4 hr 55 min, averaging a speed of just 
over 40 m.p.h.—a British 300 km speed record; and Mrs. Anne 
Burns broke her own British women’s distance record of 134 miles 
by oo Lasham to Harrowbeer Aerodrome, near Launces- 
ton in Cornwall, a distance of 144 miles, in a Skylark 3b. 

Col. Deane-Drummond had an auto-tow launch from Lasham 
at 10.20 and arrived at Land’s End (St. Just Aerodrome) at 15.15, 
his last thermal carrying him up to 2,000ft over Penzance. The 
flight gained him a Gold “C” and he now has two Diamonds 
(goal and height). 

Mrs. Burns, whose 134-mile record was set up a year ago, is 
a senior research aeronautical engineer at the R.A.E., Farn- 
borough. She received the Queen’s Commendation for her work 
as one of a technical team who flew in a Comet to investigate the 
1954 disasters. 
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Five Gloster Meteor F.8s of No. 245 Sqn. (S/L. 
G. M. Smith)—last of the Meteor day fighter 
squadrons, now re-equipping with Hawker 
Hunters—show their paces before retirement. 
The first Meteors came into service in June 
1944 with No. 616 (South Yorkshire) Sqn. 


SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


First Cranwell Jet Course 


WHEN the first 25 flight cadets to com- 

plete the Provost-Vampire sequence of 
flying training at the R.A.F. College, 
Cranwell, passed out on April 9 they were 
told by their reviewing officer, the Secre- 
tary of State for Air, Mr. George Ward, 
that though there had recently been vary- 
ing reports about its future, the réle of the 
R.A.F. remained “unchanged.” He added: 
“It is a tradition of our Service that it 
has absorbed and used with considerable 
skill equipment which has evolved more 
rapidly than ever previously experienced 
by man.” The cadets, members of No. 69 
Entry, were the first to complete the new 
three-year course at the College and the 
first to go direct to operational conversion 
units instead of subsequently undergoing 
a jet conversion course. [A photograph 
taken at the parade, in which more than 
200 cadets took part, appears on p. 502.] 


Senior Appointments 


HE Air Ministry announces that 

A.V-M. H. D. Spreckley is to be A.O.C. 
No. 24 (Training) Group, Technical Train- 
ing Command, and A.V-M. G. B. Beards- 
worth is to be Senior Air Staff Officer, 
Headquarters, Technical Training Com- 
mand. 

A.V-M. Spreckley was until recently 
Director-General of Technical Services at 
Air Ministry and before that was A.O.C. 
and Commandant of the R.A.F. Technical 
College, Henlow. A.V-M. Beardsworth 
has been A.O.C. No. 24 (Training) Group 
since 1955. 


Education Branch Dinner 


ON Friday, April 5, some 160 officers of 
the R.A.F. Education Branch heard 
the Air Minister, Mr. George Ward, com- 
ment on the important part they would 
have to play in the R.A.F. of the future, 
when he replied to the toast of “The 
Guests” at the Branch’s annual dinner. 
This coincided with the issue of the 
Defence White Paper, and Mr. Ward 


stressed the importance of quality rather 
than quantity in a small Service. 


Cricketers’ Tribute 


About 20 county cricketers, all former 
members of the R.A.F., subscribed to- 
wards a farewell gift to S/L. Leslie Clint, 
who recently resigned as honorary secre- 


“Where shall we put Fighter Command, 
sergeant?” 


tary of the R.A.F. Cricket Association after 
holding the post for six years—a longer 
period than any former secretary. The gift 
takes the form of a tankard bearing the 
signatures of subscribers. 

L. Clint was, until the beginning of 


last month, commanding officer of the 
School at Kidbrooke, London, S.E.3. His 


; Mr. Charles  Orr- 
** _— Ewing, Under-Secre- 
tary for Air (centre), 
with pilots of No. 10 
Wing, French Air 
Force, after they had 
arrived in their 
Mystére Ils at Biggin 
Hill last week on a 
NATO exchange with 
No. 41 Sqn., who 
visited the French 
base at Creil. Fourth 
from the right is 
A.V-M. V. Bowling, 
A.0.C. No. 11 Group. 
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Cricket Association duties have now been 
divided. S/L. A. C. Shireff, captain of 
the XI, is to be honorary match secretary 
and team manager; and F/L. R. Leggett 
becomes honorary general secretary and 
publicity officer. 


Brave-conduct Awards 


ON April 9 the R.A.F, supplement to the 
London Gazette announced the award 
of Queen’s Commendations for Brave 
Conduct to Cpl. Donald Tranmer and Cpl. 
Leslie Richard Wilkins (deceased). 

Cpl. Tranmer, given the award for 
descending a 300ft cliff at Bridlington 
without any mechanical aid to rescue a 
civilian who had fallen to the beach, is a 
ground radio fitter now stationed at R.A.F. 
St. Anne’s, Lancs. Cpl. Wilkins has been 
awarded the Commendation posthumously 
for “his courage and sense of duty in 
endeavouring to apprehend two armed 
Cypriots, who returned his fire and sub- 
sequently killed him as he lay wounded,” 
in an incident which took place on Decem- 
ber 31 last year. 


Aden Reunion 


REUNION for all ranks who served 

in Aden and out-stations during the 
1939-45 period—Nos. 8 and 621 
Squadrons, etc.—will be held at the 
Chatham Room Restaurant, Victoria 
Station, London, S.W.1, on Saturday, 
May 4, at 6.30 p.m. 


IN BRIEF 


During last year the R.A.F. Benevolent 
Fund for the first time spent more than 
£200,000 on annual education work. 

* 7 + * * 

The Board of Admiralty has approved 
the dedication to the Fleet Air Arm of a 
march, Taranto, written by Mr. Albert 
Elms, a former Royal Marine bandsman. 

* . * * * 

Copies of the Summer 1957 R.A.F. 
Athletic and Games Handbook are now 
available from the R.A.F. Sports Board, 
Room 319, Air Ministry, London, W.C.1, 
at 4s each. 

* +. . * * 

The 2,000th “Thum”—temperature and 
humidity observation—flight was carried 
out from Woodvale, Lancs, recently by 
F/L. J. Formby in a Spitfire operated by 
Short Brothers and Harland on behalf of 
the Air Ministry. These daily weather 
flights are shortly to be taken over by 
Mosquito T.T.35s. 








